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THE LARGEST OF THEM ALL 


Photo by courtesy of British Railways 


The new 
Control Panel 
at 


York 


Successfully brought into service in May 1951 this installation constitutes the largest, by far, of relay 
interlockings yet in service anywhere in the world. It controls and operates the signalling of a complete 
layout extending over approximately eight miles of multiple track. The 


GP [WESTINGHOUSE|@® 
Ore Gated Sui: 


System of Route Relay Interlocking is used in which each compiete predetermined route is set up by 
the movement of one thumb switch only. 


825 Routes 


can be set up, involving the power operation of 79 main running signals, 53 route and junction indi- 
cators, 215 subsidiary signals and 330 point mechanisms. 


The apparatus was manufactured throughout in our Chippenham factory, and installed, to the 
requirements and under the direction of the Signal and Telecommunications Engineer, North Eastern 


Region, British Railways, by our own installation staff. 


Westinghouse Brake & Signal Co. Ltd., 82 York Way, London, N.| 
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The 

Economics of 
Railway Coach 
Decoration 


Under the conditions which prevail throughout 
the world, the problem of economic 
maintenance assumes primary importance. 
Formica is a hard-surfaced, durable laminated 
plastic material, which can be cleaned by 
wiping with soap and water. The interesting 
comparisons given below are based on normal 


renovation practice. 


LENGTH OF SERVICE FORMICA 


POLISHED TIMBER 


LEATHER CLOTH 


18 | | Clean with soap and 


MONTHS water — a much 


Any badly scratched quicker and easier 
(LIGHT OVERHAUL) 


are removed and re- 
polished. 


Thorough cleaning 
with soap and water. 


Cleaned and given one ‘ 
fresh coat. operation than 
cleaning paint or 


leather cloth. 


Panels and mouldings 
removed, re-surfaced 


3 Y E A R S and re-sprayed — a Sots ae ea 


Complete re-paint. protracted operation 
(MAJOR OVERHAUL) entailing loss of reve- ee aie 


nue on the capital 
outlay. 


Clean with soap and 
water. No further 
treatment needed. 


All the evidence points to the fact that up to beautiful colours and wood grain effects and is 


a period of 15 years FORMICA maintenance 
costs are exceptionally low — combined with 
good appearance throughout the whole period. 
Formica is a laminated plastic material in sheet 
form with the hardest surface known to science 


in its field. It is obtainable in a range of 


easy to install. Cigarette proof grades are 
available for horizontal surfaces. 

We shall be happy to furnish full information 
and samples of 


the material on 


application. 


REGISTERED TRADE MARK 


THOMAS DE LA RUE & CO LTD (Plastics Division) 


IMPERIAL HOUSE, REGENT STREET, LONDON, W.1 


Telephone No. * REGent 290] 


“'Formica’’ is a registered trade mark and De La Rue are the sole registered users 


Telegrams : Delinsul, Piccy, London 
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Main Line Locomotives for South Australia 


The Lady Norrie, one of ten 1760 h.p. diesel-electric 
locomotives being built by the South Australian Government 
Railways, is the first main line diesel-electric locomotive to 
enter regular service in Australia. 

These locomotives have ‘ENGLISH ELectric’ diesel-electric 
power equipment and will be used in pairs for hauling the 
‘Overland Limited Express’ and 600 ton freight trains over 


the Mount Lofty Ranges, where the ruling gradient is J in 40. 


The new motive power will enable accelerated schedules to be 
run, increasing the traffic capacily of the line, and will postpone 
the necessily for doubling the track over this section. 

Diesel-electric traction equipment of ‘ENGLISH ELEecTRIC’ 
manufacture, including numerous complete locomotives 
and trains, is in service in many countries throughout 
the world including Britain, Ceylon, Egypt, Malaya, New 


Zealand and Tasmania. 


The ENGLISH ELECTRIC Company Limited 


QUEENS HOUSE, 


KINGSWAY, 


LOL ON ys NV 26.5 2 


Traction Department, London 
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RAILWAY MATERIALS 


Rails are made at Workington by the acid Bessemer Process, of which 

the long-wearing properties have long been appreciated by railway EE re 
engineers in many countries. The Workington plant also manufac- 

tures fishplates, soleplates and steel sleepers. 


Our Steel Peech & Tozer works produces railway tyres, which can COMPANIES LT? 
also be supplied in heat-treated form, disc wheel cenires and solid 
wheels; carriage, wagon and locomotive axles and laminated springs. 


WORKINGTON IRON & STEEL COMPANY - WORKINGTON 
STEEL PEECH & TOZER - THE ICKLES - SHEFFIELD 
Branch of The United Steel Companies Limited of Sheffield, England 
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This machine (photographed on the Pennsylvania R.R 


ER EVitt we U.S.A.) can clean ballast to a depth of 8 inches at the rate 


CHAIN of 5/8 of a mile per day. 


On lines carrying heavy traffic, the ballast becomes 
contaminated with dust and dirt from passing trains 
CLEAN = BALLAST which, together with dirt rising from the formation, 
aly Dla aa forms a sticky unstable mass in wet weather unless the 


TO TRACK 


drainage is good. 

This makes maintenance very expensive if not impossi- 
ble as the ballast cannot fulfil its purpose. 

The MATISA BALLAST CLEANER cuts the dirty bal- 
last out from underneath the track by means of its exca- 
vator chain (1), and carries it to the screen (2), the dirt 
being thrown on to the embankment (3) or loaded into 
trucks, and the clean ballast is returned to the track (4). 
The machine is self-mobile and may be off-tracked to 
free the lines for the passage of traffic as required. 
After tamping with the MATISA BALLAST TAMPING 
MACHINE, the track is almost as good as new, and, as 
a result, maintenance is easy and cheap. 
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LA BRUGEOISE 
ET NICAISE & DELCUVE 
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Steel-works, Forges and Engineering Works 
Head-Office and General Direction at 
St-Michel near Bruges 
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Alles ROSE Ra IN Goes mie costar 
AND ELXEDSEOUIRMENT EG 
RAILWAYS AND TRAMWAYS 

BRIDGES, FRAMEWORKS, TANKS, GAS-HOLDERS AND ALL 

STEEL CONSTRUCTIONS RIVETED AND WELDED 
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WHEEL SETS — STEEL CASTINGS — IRON FOUNDRY 
SPRINGS 


We SKF axlebox 
OY quads wagons 


with two spherical roller bearings has a 


greater carrying capacity than any other 


comparable design 
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= roller-bearing axleboxes, built 


by AB. Landsverk, Sweden. Owners: 


Svenska Sockerfabriks AB., Sweden. 


Tare 12.8 tons. Capacity 24 tons. 


@ Reliability — no hot bearings 


@ Greater mileage between overhauls 


@ Saving of lubricant 


@ More wagons per train set 


Basic design of ESS goods-wagon axlebox 


More than 250,000 axletoxes for goods wagons 


have been supplied by SKF in 12 different countries 
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(STOCKHOLM, 1952.) 


QUESTION III. 


Economic aspects of : 


a) discontinuing service on old railway lines; 
b) construction of new railway lines; 
with regard to the possibility of handling transport with 


other means. 


REPORT 


(Austria, Belgium and Colony, Bulgaria, Czechoslovakia, France and Overseas Terri- 
tories, Greece, Hungary, Italy, Luxemburg, Netherlands, Poland, Portugal and Colo- 
nies, Rumania, Switzerland, Turkey and Yugoslavia), 


by G. Mourarrt, 


Ingénieur en chef, Chef du service technique de |’Exploitation a la Société Nationale des Chemins de fer belges. 


Introduction. 
1) General principles on which the stu- 
dies were made. 
For several years all the railways have 
given much thought to the complicated and 
difficult problem of lines with little traffic, 


which are often called — inaccurately to 
our way of thinking — lines showing a 
deficit. 


They have endeavoured by all possible 


means to reduce the cost of running such 
lines, costs which are usually out of all 
proportion to the receipts, in particular by 
reducing the installations of the permanent 
way, suppressing the signals, reducing the 
speed, frequency and composition of the 
trains, by making use of the most economi- 
cal method of traction, by reducing the cle- 
rical and operating staff to the strict mini- 
mum. 

This was what led to the idea of lines 
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showing a deficit, when the receipts and 
costs were closely gone into. 


The discussion of Question XII at the 
Rome Congress in 1950 (*), a question 
which has many points in common with the 
present subject, proved in fact that as sepa- 
rate accounts were not kept for each line, 
no railway was in a position to draw up 
an accurate balance sheet for any given 
line. 


On this occasion, one delegate observed 
with reason that the qualification of being 
a line showing a deficit was merely relative 
and deserved to be given greater precision. 
He even added that in certain circumstan- 
ces all the lines of a railway system might 
show a deficit. 


It is a fact that once all the operating 
costs have been reduced to the greatest pos- 
sible extent, whether the balance sheet will 
show a profit or a debit depends upon the 
receipts and consequently upon the rates. 
Any modification of the latter will there- 
fore affect the financial results. 


In our opinion, therefore, it is to no 
purpose to establish merely by comparing 
the expenditure and receipts any criteria to 
determine which lines might be closed 
down. 

And even, if such accounts were possible, 
what costs should be taken into account ? 
As far as the traction costs are concerned, 
are we to include expenditure on the loco- 
motive sheds, on maintenance and the sink- 
ing fund charges for the rolling stock 
(locomotives, coaches and wagons), the 
general costs and the social charges ? 
Nothing is less certain. 

The fact that 
down does not mean 
expenditure mentioned above will be 
reduced in the same proportion that it 
affects the cost of running such lines. 


closed 
indirect 


lines are 
that the 


certain 


Important studies made on the Belgian 
Railways covering 2.000 kin (1 240 miles) of 
lines out of a total of 5000 km (3 100 


(*) See the 
of October 


Congress Bulletin for the 
1ST, Pp. O97. 


month 
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miles) , studies which even went as far as 
getting out the new locomotive and train 
services, showed that doing away with the 
train services only saved about 15 % 7, of the 
total traction costs (direct and indirect 
costs) . 

The item « receipts » is equally uncer- 
tain. Does it mean the receipts from the 
passenger-kilometres and tonnes-kilometres 
running over the line, or must a part of 
the receipts from other lines of the system 
be included? This depends first of all on 
the steps taken to assure the traffic of the 
closed down line by other methods of 
transport (buses, lorries) or whether the 
traffic is simply abandoned. 

And in the latter case, if a partial or 
total loss of these receipts is taken into 
account, will there not be certain traction 
economies on the adjacent lines ? 

Looked at from this point of view, it 
does not seem to us that the problem can 
be solved in any formal and certain way. 

We think it preferable, in order to deter- 
mine the value of substituting road services 
for railways services on lines with little 
traffic, to calculate, after getting out the 
new timetables for the rolling stock and 
staff on the adjacent lines covered by the 
same services, the reduction in the traction 
and operating costs, including those relat- 
ing to the cost of maintaining the track, the 
buildings and the signalling, the station 
staff and crossing keepers. 

A comparison of the total saving and the 
cost of the road services (the buses on the 
one hand and the lorries on the other), 
as well as the possible loss of receipts, will 
make a sound decision possible. It will 
even be possible to determine, without dif- 
ficulty, the financial advantages to be deriv- 
ed by substituting road services either for 
the passenger traffic only, or for both pas- 
senger and goods. 

If the railway is able to assure such road 
services, there will not as a rule be any 
loss of receipts to be taken into account. 

A loss will only occur in fact if the traf- 
fic is simply abandoned, which most rail- 
ways, in view of the fact that they are 
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public services, will not be allowed to do 
by their Government. 


2) Advantages and obligations of road 
services. 


Having thus defined in a rational fashion 
the case in which it is to the interest of 
the railway and of the community to 
change over from railway to road services, 
the railways will achieve a double objec- 
tive : they will be acting in a realistic and 


co-operative fashion, and they will force 
the State — with which the ultimate deci- 
sion generally lies — to face up to its res- 


ponsibilities. 

They will be acting in a realistic fashion 
because the progress of road transport is 
undeniable, and it would be futile to refuse 
to recognise the advantages it presents in 
certain cases; because the road services are 
very far from being what they were when 
the railways were created and at their peak, 
because the era of railway monopoly is 
definitely a thing of the past. 

They will be acting in a cooperative 
fashion because the comprehensive attitude 
of the railway will give a lead to any 
Government that is still undecided about 
the policy to be followed in the rational 
choice of the most appropriate and most 
economical method of transport. 


The State will be forced to face up to 
its responsibilities because, being disinclin- 
ed to act fairly as regards the maintenance 
of the permanent way and the roads, the 
latter alone being maintained at the 
expense of the community, it will be forced 
not only to make suitable roads as regards 
layout, width and surface, but also to keep 
them open for all types of transport at all 
times. They will be forced, for example, 
like the railways, to take the necessary 
steps to keep the roads open when the 
weather is snowy, icy or foggy. It is not 
to be expected, and would be anti-econo- 
mic, that the railway having given place 
to the road in certain cases, *should be 
retained simply as a standby. 


The use of railways as roads 


disused 
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would result in great advantages from this 
point of view on account of their advant- 
ageous characteristics. 


It should also be pointed out that in 
determining the most economic method of 
transport, it is necessary to take into 
account the kind of goods to be transpor- 
ted and the types of vehicles needed for 
this purpose, as well as the number of 
vehicles needed to meet any possible traf- 
fic peaks. 

Finally we must point out that planned 
in this way, the substitude road services 
organiseé by the railways will not mean 
any additional transhipments of goods. 


‘They will even make it possible to organ- 
ize door to door services for full loads, an 
advantage appreciated by the public. 


3) Reactions of the public and political 
interventions. 


Railways which have undertaken the par- 
tial or total substitution of road services 
for railway services have frequently come 
up against a certain opposition on the part 
of the public and the representatives of 
political interests. 

Animated in most cases by a conservative 
and routine-loving spirit and wishing to 
have at their disposal both methods of 
transport which each have their advantages 
in given circumstances, and give the dis- 
trict an appearance of importance which it 
may not merit, the public and the politi- 
cians do overything possible to keep the 
railway open. 

The application of railway tariffs to road 
transport, the desire to assure just as satis- 
factory services as those by rail, and a per- 
suasive and well-informed attitude combin- 
ed with firmness should in the end over- 
come such resistance, 

In inany cases, on the Belgian railways, 
after severe opposition at first, the public 
has ended by recognising that the bus ser- 
vices give them greater facilities than the 
train services, due to the fact that they run 
right through the towns, give a more fre- 
quent service and more frequent stops. 
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This aspect of the problem should not 
therefore be retained as an obstacle to clos- 
ing down railway lines. 


4) Evolution of the conditions of trans- 
port. 


Another argument frequently put  for- 
ward to oppose the closing down of a line 
is the fact that the economic conditions 
which justified the construction of the line 


still apply. 

This reasoning overlooks two essential 
factors of the problem : in former times 
there were merely rudimentary roads and 
animal traction. Under these conditions, 
it was essential to get the traffic, to build 
the stations near the producing centres, 
even if these were not very important. 


Good roads and motor 
completely altered the position. Once the 
goods are loaded onto a lorry, it does not 
matter if they have to travel a few miles 
more or less. 


traction have 


It is certain that many secondary lires 
would never have been built if the present 
road transport facilities had been available 
at the time. 


: debe by 
5) Questionnaire. 


As regards part a) of the question (dis- 
continuing service on old railway lines), 
the questionnaire was drawn up according 
to the point of view we have just explained. 

As few railways have actually 
anything, detailed figures are rare. 


done 


In spite of this and in spite of certain 
disagreements, we will endeavour to deter- 
mine the approximate limits of traffic to be 
taken as a guide in selecting which lines 
should be closed down. 

We will also endeavour to ascertain what 
savings can be taken into account, so that 
some estimate of the probable results can 
be arrived at. 

With this object, we found it necessary 
to divide the problem up and consider 
separately the case of the passenger and the 
goods traffic. 
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We hasten to add that the figures given 
in the conclusions we arrived at are simply 
indications, and can be affected by the spe- 
cial operating conditions of each railway 
and even of each different regions of the 
same railway, as well as by costs. 


We make our excuses, but everyone 
knows that all a reporter can do is to use 
as best he can the information given him. 


We wish to thank in particular those 
Railways, who were good enough to give 
us detailed information in this difficals 
and little known field. 


The political and social aspects of the 
problem of closing down railway lines has 
not been gone into as the question set was 
limited to the economic aspects alone. 


As regards part b) (the construction of 
new lines), the problem has many variants. 
In order to arrive at certain conclusions in 
spite of this, we had to make certain hypo- 
thesis regarding the length of lines, the 
nature of the traffic, the cost of building a 
railway and a road, the cost of the two 
methods of transport in question. We also 
had to suppose that the line or road in 
question would be operated independently 
of any other. 

This last hypothesis is very close to rea- 
lity because, according to the discussions on 
Question XII at Rome and the replies 
received to our questionnaire, it appears 
essential that the construction of new lines 
will only be considered in the case of new 
countries where the railway is as yet hardly 
developed. . . 


* * * 


a) Closing down old railway lines. 


QUESTION 1. — If you had a completely 
free hand in the matter which are the 
lines you would decide to close down 
either entirely or partially (passenger 
traffic, parcels traffic, full loads) ? 


Give a list of these lines together with 
their characteristics : gauge, length, volu- 
me of traffic (train- kilometres, passenger- 
kilometres, baer kilometres) and all 
other interesting details. 


MARCH 1952 


Have you established any criteria to 
determine which lines come into this 
category? If so, please explain them. 


a) All the European Railways report 
that a larger or smaller proportion of their 
lines could be closed down to passenger 
traffic and replaced by bus services. 

In the case of goods traffic, Opinion is 
more divided owing to the fact that the 
methods available for sending goods by 
road are not yet sufficiently perfected. 

Certainly a wide range of vehicles are 
available various types of containers 
which can take up to 5 tons useful load, 
U.F.R. trailers, wagons-conveying trailers. 
But with the exception of the latter, they 
cannot be used to carry all categories of 
goods, and are relatively costly as soon as 
the distances exceed 15 to 20 km (9 to 
12 miles). In addition they involve the 
use of special stock the cost of which is 
prohibitive if the user is not sufficiently 
good. 

Use is only made of wagon-conveying 
trailers when the goods are such that they 
have to be loaded onto a wagon. ‘The 
running of such trailers is generally by 
special licence owing to their size and 
weight (40 to 60 t when loaded), which 
is often incompatible with the load autho- 
rised for bridges. 

Their speed does not exceed 20 to 25 km 
(12 to 16 miles) /h so that their use for 
distances of more than 15 km (9 miles) 
cannot generally be recommended from the 
economic point of view. 
ate le 

In the text which follows the following 
abbreviations have been used 


French National Railways: S. N. C. F. 
Belgian National Railways: S. N. Ge Bs 
National Light Railways (Belgium) : S. N.C. V. 


Deutsche Bundesbahn : D. B. 
Swiss Federal Railways: C. F. F. 
Luxemburg Railways : (Get am ee 
Netherlands Railways: N. S. 


Italian Railways: F. S. 
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However, the adaptation of the perma- 
nent way into a road with eminently 
favourable characteristics, would modify 
these conclusions since the speed could be 
increased and consequently the economic 
limits of transport. 

We will not deal with the parcels traffic, 
the volume of which is small on lines of 
the sort in question, and the terminal 
transport of which by road would present 
no difficulties. 


b) Although no railway has established 
any real criteria to determine which lines 
could be closed down either completely or 
in part, the investigations and realisations 
of the Deutsche Bundesbahn, the Luxem- 
burg Railways and the Belgian National 
Railways supply some valuable informa- 
tion. 

The traffic characteristics of these lines 
are summed up in the table on the follow- 
ing page. 

Some of these figures, which do not seem 
to agree in any way, require further expla- 
nation. 

As regards the passenger traffic, these 
figures correspond to a daily traffic of 
about 
— 380 passengers in the case of the D. B. 


— 210 passengers for the C. F. L. 
— 620 passengers for the S. N.C. B. 


Such traffic can be worked by bus with- 
out difficulty. It represents a number of 
traffic-km units per year and per km of 
lines varying from 80000 to 225 000. 

As regards the goods traffic, it corres- 
ponds to : 


2 wagons ( 32 t useful load) per day for 


the D> 5: 

— 1.5 wagons ( 22 t useful load) per day for 
the C. F. L. 

— 26 wagons (420 t useful load) per day for 
the S. N.C. B. 


The latter amount is due to the fact that 
on some of the lines investigated transit 
traffic runs, the diversion of which would 
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have to be examined if the full load ser- 
vices were closed down. 

We will show further on that the daily 
traffic should not exceed 13 wagons on 
lines of 10 km, 6 wagons on lines of 20 km 
and 5 wagons on lines of 30 km (18 miles). 


of line 


Traffic 
units 
per km 


per km 
of line 


Allowing a maximum of 6 wagons, the 
number of traffic units a year per kilo- 
metre of line is 28 800. 


Train-km 


As on the other hand the number of 
train-km per km of line agree, we can take 
the limiting criteria for lines which might 
be closed down as being 


18 307 000 
9 411 000 
134 000 000 


— train-kilometre per year per kilometre of 
line: 5 to 6 000: 


— traffic units per year per kilometre of line : 
250 000. 


1 187 000 
748 000 


Tonne- 


49 000 000 


Traffic-units (per year) 


QUESTION 2. — Have the economic and 
social circumstances which justified the 
construction of these lines changed 
appreciably since that time, especially as 
a result of 


Passenger- 
17 120 000 

8 663 000 
85 000 000 


a) the shifting of commercial and 
industrial centres; 

b) the competition of other methods 
of transport (road, waterways); 


= 

S 

o 

= val 

AN foal 

cs o 
ion 


c) any other circumstances. 


Indeed the poor use of the railway in 
general and of certain lines in particular 
can be attributed to some small extent to 
the resiting of the commercial and indus- 
trial centres, or to the fact that these cen- 
tres did not develop to the extent expected 
when the corresponding lines were built. 


245 000 


Train-kilometres (per year) 
Goods 


Passenger 


1 790 000 


But the chief cause of this poor user 
must be blamed upon road competition, 
encouraged by the non-intervention policy 
of most Governments. There is no point 
in going again into the question of the 
freedom enjoyed by road hauliers to choose 
their services and the kind of goods they 
will carry and the rates they will charge. 
If we add to this the complete absence of 
any obligation to transport, even in the 
case of the services and categories of goods 
they are carrying, and the small share in 
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the capital charges, sinking fund charges 
and maintenance cost of the road with 
which the road hauliers are taxed, the 
diagnosis of the illness from which the rail- 
way is suffering is complete, which is forc- 
ing them to consider reducing or closing 
down their activities in districts with little 
traffic. 

The restrictions on the rates which have 
been imposed since the war by all Govern- 
ments for political and psychological rea- 
sons rather than economic ones has further 
increased and developed this trouble. 

Up to the present, colonial railways have 
escaped road competition and are. still 
benefiting by a transport monopoly. This 
however is beginning to be endangered by 


the construction of roads which is taking 


place in Africa. 


QUESTION 3. — Where this applies, the 


reasons why these lines have not been 
closed down government opposition, 


difficulty of providing substitute services, 
etc. 2 


Owing to the inadequacy of methods of 
transporting full loads by road, proposals 
to close down railway lines completely are 
rare 


— D. B. 60 km (37 miles) 
— C.F. L. 112.8 km (79 miles) 
— C.F. F. 55 km (34 miles) 
Soom. 3 . 244 km (89) miles) 


These proposals are subject to the ap- 
proval of the respective Governments, 
which has only been obtained in the case 
of the Swiss lines, for safety reasons as the 
lines in question had a great many dan- 
gerous level crossings where there were 
frequent accidents. 

The systematic opposition of the Govern- 
ment to the closing down of lines is due to 
the intervention of political interests and 
those of the regional economic groups, who 
would rather see the general economy of 
the country burdened by useless charges 
than admit the rational consequences of the 
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small contribution their district makes to 
railway traffic. 

On the other hand, the closing down of 
passenger services and replacing them by 
bus services has been wide-spread : 

— S:N. GF, 12 300 km (7 643 miles) 
or 30% of the system; 


— S. N.C. B., completed 380 km (230 miles) 
proposed 200 km (124 miles) 

or 11.6 % of the system; 
— S.N.C.V. 1500 km (932 miles) 


or 33° (% of the system, 


This change is of great value as it makes 
it possible, as we will show later on, to 
make savings of as much as 75 % of the 
whole of the saving due to closing down a 
line. 


QUESTION 4. — In the case of such lines, 
have you made any comparison between 
the loss of receipts and the savings in 
operating costs to be obtained by the 
suppression of the passenger services or 
all the services, both passenger and goods. 

If you have made any studies in order 
to prepare balance sheets for the partial 
or total closing down of secondary lines, 
please give a few examples. 


Only four railways (the German, Luxem- 
burg, Netherlands and Belgian Railways) 
quoted figures of any real interest. “These 
are summed up on the next page. 

Let us hasten to point out that for the 
reasons explained in the introduction, there 
will be no loss of receipts if the Railway 
itself assures the replacement road services. 
But in this case the operating costs are 
likely to be higher. 

It can however be stated that the saving 
to be expected will be of the order of 

— 150000 Belgian francs per kilometre, 
when the line is completely closed down, 
not taking into account the cost of repla- 
cement road goods services; 

110000 Belgian francs per kilometre, 
or 75 % of the total saving, when only the 
passenger services are closed down and 
replaced by a bus service. 
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Number 
of 
lines 


Extent 


Total saving Saving per km 
in of line 
Belgian francs in Belgian francs 


Services 
closed down 


no loss receipts : 
3 600 000 


passenger 
and goods 


passenger only 


passenger only 
passenger 
and goods 


QUESTION 5. — Do you make use of dif- 
ferent operating methods and rates on 
these lines than on the important lines 2 
If so, please give details. 


The operating methods used on_ lines 
with little traffic are all intended to reduce 


operating costs to the greatest possible 
extent. 
When possible the signalling is done 


away with and the trains run either under 
the control and authorisation of the man 
in charge of the line, or as a shuttle service, 
or without being 
times. 


announced at stated 

In the first case, the man in charge of 
the line (a sort of dispatcher) regulates the 
running on one or several lines by means 
of a selector telephone post in communica- 
tion with other telephone posts on the 
station platforms marking the limits of the 
block sections. All the trains have to stop 
at these stations, and the guard asks the 
man in charge for permission to enter the 
section. In the stations at which the trains 
pass each other, the change-over points nor- 
mally set for the reception siding are fitted 
with an automatic wedging device with an 


indicator showing the position of the 


at a loss receipts : 
2 052 000 


242 952 
196 365 


no loss receipts : 
27 405 000 

at a loss receipts : 
22 150 000 


5 724 000 154 702 


41 685 000 109 700 


6 305 000 180 140 


points. The trains on leaving can run 
through these points in the other direction. 

In the second case, there is never more 
than one train on the line, and information 
is exchanged between the end stations. 

When these simplified methods of work- 
ing are accepted, the station traffic. staff 
can be very much reduced or completely 
suppressed, and it is even possible to limit 
the times at which the booking office is 
open, or even do away with it altogether, 
fares being collected on the trains. 

Limiting the speed often makes it pos- 
sible to do away with keepers at the level 
crossings and reduce the cost of maintain- 
ing the permanent way. 

In general, the rates in force on lines 
with little traffic are the same as those on 
the other lines of the system. However the 
S. N.C. F. has recently introduced a system 
of classifying the stations in the case of the 
goods tariffs. There is a tendency to mo- 
dify the rates according to the cost by 
means of coefficients applicable to the end 
stations of the railway journey. The result 
is a differentiation in the rates between the 
main lines with their low costs and the 
secondary lines with their higher costs. 
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QUESTION 6. — What measures are you 
considering in order to improve ‘the 
efficiency of the secondary lines ? 

Apart from ithe measures mentioned 
under Question 5, there is unanimous 
agreement about the use of Diesel traction 
which makes it possible to improve the 
timetables, even without any increase in 
the speed, and also to increase the number 
of trains without any excessive cost. 


When, from the point of view of the 
passenger traffic, the use of railcars would 
sull be too costly in view of the small 
number of passengers, there is nothing to 
be done but go over to road services and 
make use of buses. 


As regards the transport of goods, an 
interesting step taken by the Italian Rail- 
ways should be mentioned: they are using 
motor-wagons running on petrol, with a 
limited power and fuel consumption. 


QUESTION 7. — What is the extent and 
percentage of lines used solely — or 
capable of being used solely — for local 


traffic, excluding all transit traffic? Are 
these only single track lines? 

What are the average characteristics of 
the passenger traffic and goods traffic on 
these lines 

— kind and number of trains; 

— number of passengers, total and per 
train; 

— annual number of train-kilometres 
per kilometre of line, per category; 

— annual number of passenger-kilo- 
metres and goods tonnes-kilometres per 
kilometre of line; 

— passenger and goods receipts per 
kilometre of line; 

— same average figures for the railway 
as a whole. 


The following table sums up the replies 
received from some of the Railways. ‘The 
lines in question are all single track lines, 
and often dead-end lines. 
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The information received, which is very 
incomplete, does not make it possible to 
determine any other criteria than those 
indicated under Question 1. 


All that can be added is that those lines 
the closing of which can be contemplated 
have a traffic which does not exceed 15 % 
of the average traffic of the system. 


QUESTION 8. — Do the clientele and 
road system lend themselves generally to 
the replacement of the train services by 
an omnibus service on the lines in ques- 
tion 2 

Taking into account the capacity of 
the omnibuses, would there not be an 
increase in the mileage run by them 
compared with the train-kilometres ? 

What this 
average ? 


would amount to on the 


The railways are unanimous in agreeing 
that a well organised bus service can meet 
all the requirements of their clients. 


Additional vehicles can be run at peak 
hours. Owing to this the total mileage of 
the buses is generally 30 to 50 % higher 
than the mileage of the trains they replace. 

The replacement of trains by buses is 
nonetheless advantageous owing to the dif- 
ference in the unit costs (9 to 10 Belgian 
francs compared with 40 to 50 Belgian 
francs per km) and other substantial sav- 
ings made possible by the suppression of 
the passenger services. 

In all European countries, except Austria, 
the roads lend themselves very well to the 
organization of bus services. 


QUESTION 9. — Do the public like omni- 

bus services ? 

Do they not give better services in the 
towns 2 

What are the average and maximum 
distances from the middle of the town to 
the stations on the one hand, and to the 
omnibus routes on the other ? 


Would not omnibus services, in addi- 
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tion to connecting with the railway at 
the end stations, give all the advantages 
of a tramway linking up the intermediate 
rural centres ? 

Would this fact not make it possible 
to count on additional receipts ? 


Except in Switzerland, buses are liked by 
the public, at least in the case of journeys 
of less than 30 km (18 miles). 

Switzerland is an exception chiefly be- 
cause the bus fares are 2 to 3 times higher 
than the railway fares. In addition, the 
C.F.F. point out that the buses are not 
always able to deal satisfactorily with peak 
traffic. 


This is an exceptional situation due to 
the hilly nature of the Swiss roads. As we 
will show further on, under normal condi- 
tions, the organizations of bus services is 
advantageous, even if the railway rates are 
applied. 

A few railways report that the public 
would like to benefit by the combined 
advantages of the two methods of transport, 
the trains being in particular more confort- 
able and certain during the winter. 


The improvements made to road vehi- 
cles, such as air conditioning and heating 
overcome this objection. 

The bus has an important and unde- 
niable advantage over the train in that it 
runs right into the towns. The average 
and maximum distances between the sta- 
tion and country towns is about 1 and 
t km (1/2 to 2.1/2 miles) (up to 15 km 
(9 miles] in Italy), whereas they are only 
500 m (550 yards) or less and 1 to 1.5 km 
(1090 to 1640 yards) for the bus stops. 

In many 
form of 


cases, bus services are a new 
regional transport capable of 
bringing in very valuable receipts about 
which most of the railways however gave 
very little information. In Belgium, increas- 
ed receipts of the order of 20 °% have been 
noted. 

The flexibility of the bus services is 
shown not only in the possibility of increas- 
ing the number of stops and request stops, 
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but also the possibility of running over 
different routes in order to serve new 
places and economically increase the num- 
ber of services. 

From this point of view, however, there 
is a reasonable limit which must not be 


overstepped or the public will be displeased 
at the increase in the journey times. 


QUESTION 10. — What agreements or 
authorisations are necessary before a pas- 
senger train service can be withdrawn 2 

Is the railway allowed to organize sub- 
stitute omnibus services, or have these to 
be abandoned in favour of a conces- 
stonnaire 2 

In the latter case, how do you make 
sure that the timetables are so planned 
that the railway and omnibus services 
will connect 2 


In every country the suppression of pas- 
senger trains must be authorised by the 
Government. 


Except in Spain, France and Holland, 
the railways are allowed to operate the sub- 
stitute bus services either themselves or 
through a concessionnaire. In the latter 
case, the railway usually collects a certain 
percentage of the receipts and lays down 
the timetable to be followed, which must 
allow of the greatest possible number of 
connections with the train services. 

In France and Holland, the running of 
the bus services is most often entrusted to 
an affiliated road transport undertaking or 
shared by the railway. 


QUESTION 11. — What rates do you 
apply in the case of omnibus services 
replacing a train service? Indicate the 
basis of such rates. 

Are all the cheap railway fares applied 
to the omnibus services, including season 
tickets 2 

Are tickets to all the places on the 
railway system available in the buses, or 
only tickets to places on the bus route, 
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even if having to buy two 
increases the cost of the journey ? 


tickets 


Likewise do the railway stations isswe 
tickets available on both trains and 
buses, or only train tickets ? 


All the railways apply the standard 3rd 
class railway rates on the substitute bus 
services. 

Only the Belgian Railways (standard 
gauge and light railways) and Luxemburg 
Railways grant all the cheap rates applying 
on the railways, including the various 
classes of season ticket, even workmen's 
seasons. 


The S.N.C.F. limits these cheap fares 
to lines operated by a road undertaking on 
their behalf and the D.B. to the omnibus 
services. 

The normal rates (full tariff) are about 
0.70 to 0.80 Belgian franc per km. 


In general tickets are only issued in the 
buses for that particular service; on the 
other hand the stations issue combined 
tickets available on the railway and the 
extension bus services. 


To avoid grumbles about the increased 
journey cost for passengers travelling by a 
substitute bus service the S.N.C.B. has 
taken a special precaution : at the connect- 
ing station the passenger can buy a ticket 
from one end of the journey to the other, 
and the bus fare is deducted from the price 
of the ticket as from the fictitious station 
corresponding to the point at which he 
boarded the bus. 


QUESTION 12. — When the railway rates 
are applied to the bus services, is the 
cost of the ticket based on the distance 
by road or by rail? In the former case, 
how are the stations compared and the 
bus stops compared ? 

What types of tickets do you use ? 


On the Belgian, French, Luxemburg 
and Swiss railways, the price of the ticket 
is determined according to the distance by 
rail, certain bus stops being taken as equi- 
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Categories of staff | S.N.C.B. | S.N.C.F. 


a) Secondary lines. 


Station staff 0.500 0.50 
Signalmen 0.015 ‘ 
Keepers 0.365 0.30 
Maintenance of 

track and signals. 0.382 0.50 


b) Railway. 


Station staff 

Signalmen 

Keepers 

Maintenance of 
track and signals. 


c) Secondary lines, after suppression of passenger services. 


Station staff — 0.94 


| 0.43 
Signalmen Ole 0.07 


IXCCDECTS aaeeene nner crs - 0.01 0.21 
Maintenance of 
track and signals. ‘2 0.31 0.34 


Total y Lie ts 0.35 0.70 


d) Secondary lines — savings due to the suppression of the passenger services. 


Station staff ca - 0.50 
Signalmen 7 
QOS Oy Eg sh ee ‘e 7 : 0.11 
Maintenance of 

track and signals. 
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valent to the stations (fare stages). In the 
case of passengers using intermediate stops, 
the procedure varies from railway to rail- 
way : the S.N.C.F. bases it on stops on 
the actual route, whereas the S.N.C.B. 
bases it on the distance between stations 
corresponding to the fare stages next to 
each of the stops at which the buses can 
be boarded or left, increased by a given 
distance in each case. 

The D.B. bases its rates uniformly 
according to the distance by road, whereas 
the other railways (F.S. and S. N.C. V.) 
base it sometimes on the distance by rail 
and sometimes on the distance by road. 


No details were given about the type of 
ticket used. 


QUESTION 13. — On the lines in ques- 
tion, what are the average numbers per 


kilometre of line 
1°) of station staff; 
2°) of signalmen; 
3°) of level crossing keepers; 


4°) of staff engaged on maintenance 
work on the permanent way and signals. 


Compare these numbers if possible 
with those for the railway as a whole. 


To what extent can the number of 
employees be reduced if the passenger 
trains are suppressed ? 


The information collected is summed up 
in the preceding table. 


As is only to be expected, there are 
appreciable differences between the figures 
sent in by the different railways. 


These are due essentially to the confi- 
guration of the line, the operating condi- 
tions, and the nature of the traffic, which 
are particular to each railway, as well as 
the distance between stations. 


To a lesser degree, differences also 
occurred in the way the staff were grouped 
into the various categories. 


Nevertheless, as they stand, they make it 
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possible to 
deductions 


draw up various interesting 

— the average number of men engaged 
on clerical duties per km of secondary line 
is 1.5 (from i to 2) compared with 6 (from 
5 to 7) for the railway as a whole, i.e. 
25 %; 

— the suppression of the passenger ser- 
vices on the secondary lines makes it pos- 
sible to reduce such staff to 0.6 (from 0.5 


to 0.7 — except on the Italian Railways) ; 


— the saving in clerical staff due to the 
suppression of passenger trains on secon- 
dary lines — this figure is on the average 
0.9 man per km of line — is therefore 
about 60 °% of the corresponding costs. 


QUESTION 14. — What are the wages 
and average cost on the lines in question, 
taking every item into account of : 


1°) a station employee; 
2°) a signalman; 
3°) a level crossing keeper; 


4°) an employee engaged on mainten- 
ance work on the permanent way or 
signals; 


5°) a steam train kilometre; 
6°) a railcar kilometre; 


7°) an omnibus kilometre. 


The following table gives some idea of 
the wage position, including all charges 
and traction costs on various railways. 


In spite of various differences due to 
inevitable mistakes in interpretation, espe- 
cially as regards the charges to be included, 
operating conditions and charges, it will be 
seen that the average annual wage varies 
between 60000 and 90000 Belgian francs. 

If we refer to the average saving in staff 
given under Question 13, we will see that 
closing down the “passenger services results 
in an average saving of 54000 to 81000 
Belgian francs per km, as regards the cle- 
rical staff alone. 

On the other hand we have seen (Ques- 
tions 1 and 7) that the secondary lines are 
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Categories 
of staff 
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Mozami- 


GEE: ble 


a) Annual salaries in Belgian francs. 


70 000 58 800 


Station staff 


Signalman 


Level crossing keeper 30 000 50 400 


Track maintenance 
45 600 


58 500 


103 000 


53 900 


| 85 700 


b) Cost per kilometre in Belgian francs. 


Steam traction .... 63.00 30.00 


Railcar 15.60 


Motor bus 


on the average run over by 5 000 passenger 
train-km per kilometre of line. 

If we agree that : 

— the passenger trains consist of 50 % 
steam trains and 50 °% railcars; 

— that the suppression of these trains 
only leads in practice to a saving of about 
[On VOL tiieln cOsts 

—that the cost of the steam train-km 
given by some railways is too low and cer- 
tainly does not include the charges and 
indirect costs which should be taken into 
account; so that an average cost of 40 francs 
per steam train-km and 20 franes per rail- 
car-km, i.e. an average of 30 francs per km 
would be more accurate; 

- that the mileage of the substitute bus 
services would be about 40 °% higher than 
that of the train services they replace (see 
Question 8) and that they require addi- 
tional staff to collect the fares, the cost of 
which will be about 1 frane per km; we 
can conclude that the organization of a bus 
service to replace a train service will make 
it possible to count upon a saving in trae- 


20.80 


17.60 


tion costs per kilometre of line of the order 
of 7 Belgian francs per train-km (0.75 x 30 
— 14 (10+ 1) = 7.10 Belgian francs), or 
about 50007 = 35000 Belgian francs per 
km of line. 

The total probable saving will therefore 
be between 89000 Belgian francs and 
116.000 Belgian frances, or an average of 
100 000 Belgian francs per km. 

The detailed studies made by the S.N. 
C. B. for a total of 380 km of lines agree 
very closely with this figure, since it was 
109 000 Belgian francs per km. 

We can therefore state that for closing 
down the train services on secondary lines 
the following criteria set the limits 

- 5 to 6 000 train-kilometres per annum 
per km of line; 
250000 traffic units per year per km 
of line; 


- annual saving to be counted on 


a) by substituting bus services for the 
passenger trains 100 000 Belgian francs 
approx. per km of line; 
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b) by completely closing down the line : 
130 000 Belgian francs approx. per km of 
line. 


QUESTION 15.— When the railw ay organ- 


izes its own omnibus services, w hich do 


you think is the best solution and why 
— omnibus belonging to the railway; 
— hired omnibus: 


— contract work; state the usual con- 
ditions in the case of the latter ? 


Opinions are very divided. 
The railways authorised to operate bus 


services themselves, prefer to work such 
services themselves, i. e. with their own 
buses. 


This solution has many advantages 


— the use of well-designed vehicles giv- 
ing every guarantee as regards safety and 
Poan ibis: standardisation of the stock; 


— timetables perfectly 
connecting train services: 


adapted to the 


— facilities from the point of view of 
the rates and collecting the fares; 

— the possibility of absorbing redundant 
staff as conductors, ticket-collectors and 
maintenance staff; 


— with several bus services running, 
vehicles from one route can be used on 
other routes in case of accidents or at peak 
hours. 

Operating by means of hired buses with 
railway staff has the same advantages as 
regards the timetables, rates and collection 
of fares, but has the drawback of having 
to use various types of vehicles which do 
not always give all the conditions of safety 
and comfort which the public expects from 
the train services. It is however cheaper 
than the former method (by about 15 to 
208 Ns 

As for operating under contract, this 1s 
rarely done in the case of these substitute 
services there are a few such cases in 
France and there is a general tendency in 
this direction in Italy. 
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_ Uhe contract is generally given to the 
firm making the highest bid (often 5 to 
10 9% of the receipts) and carries with it 
an obligation to respect the conditions 
imposed as regards the timetables and fares. 


QUESTION 16. — What type of omnibus 


do you prefer? Give its chief character- 
istics 


— number of passengers seated and 
Standing; 

— ventilation; 

— heating; 

— compartment for luggage, express 


goods and parcels; 

— W.CG,; 

— possibility of carrying bicycles and 
prams; 

— value of having a trailer. 


Most of the buses in service can carry 
60 to 70 passengers, about half of them 
seated. 


The C. F.F: prefer the smaller type of 
bus (33 seats and room for 20 standing), no 
doubt on account of the hilly and winding 
nature of the roads in Switzerland. 


A few railways report the use of small 
buses (carrying 50 of fewer passengers) on 
local lines. 


But there is a tendency to build larger 
vehicles for 100 passengers (Italy and the 
Belgian light railways). 

In general the railways agree that the 
buses should be equipped with a_ well 
designed system of ventilation and heating, 
making them pleasant and healthy to ride 
in at all seasons of the year. 

The S. N.C. B., C. F. F. and Mozambique 
Railways are in favour of having a luggage 
compartment. ‘This can consist of a locker 
at the back or side lockers with a capacity 
of 1 to 2 cubic metres (35 to 70 cubic feet). 
They can be used not only to carry luggage 
but also small parcels, which often saves 
expensive lorry services. 

Certain railways (D. B. and C. F. F.) 
prefer or make use of two wheeled trailers 
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for luggage, and these can also be used to 
carry bicycles. 

None of the railways consider it necessary 
to provide a W.C. 

The S. N.C. B,D. B., and C.F. b -wall 
carry bicycles. In Belgium the buses are 
equipped with a device at the rear which 
can take 2 or 3 bicycles. There are also 
arrangement to take them on the roof. 

Prams are carried when there is room for 
them. 


Passenger trailers are rare. They will 
carry 40 to 50 passengers but can only be 
used when the layout and profile of the 
road is good and atmospheric conditions 
favourable. 


The use of a trailer obviously makes it 
possible to reduce the number of runs; it 
has however the drawback of reducing the 
speed, and consequently increasing the 
journey time. 


QUESTION 17. — What amount of lug- 
gage, express goods and parcels is carried 
on these lines? 

Do you think that it can be transport- 
ed by the bus services ? 

How are goods collected and delivered 
to destination? Do you have agencies in 
places of a certain size for parcels handed 
in locally and awaiting collection, and 
how are these services paid for? 


Do you limit the times at which goods 
can be accepted and collected in propor- 
tion to the amount of traffic? 

Services, 


Do you run any door to door 


and if so, how ? 


All the railways agree that the amount 
of luggage, express goods and parcels is 
generally very small on the lines in ques- 
tion. 

The weight of luggage and express goods 
is only a few hundred kilos a day. 

However the D.B. reports that in cer- 
tain special cases it may be as much as 
1000 t a year in the case of express goods 
and 10000 t a year in the case of parcels. 
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The tonnage depends not only on the 
places but also naturally on the length of 
the line; if this does not exceed 30 km, the 
tonnages indicated by the D. B. are rarely 
achieved. 

In principle, the buses carry luggage. 
postal parcels and express goods, except in 
Holland where only papers are accepted. 


Parcels are sent by goods train, except 
in Holland and Belgium where the deve- 
lopment of the road services makes it pos- 
sible to reach every locality by lorry from 
station-centres on the important lines. 


Parcels carried by bus are usually accept- 
ed and delivered by means of agents. 
These can be persons living in the disused 
station buildings or business firms in the 
centre of the towns on the bus route. In 
certain cases, the agents deliver small par- 
cels (less than 15 kg [33 Ibs] within a 
limited radius (1 to 3 km = 0.6 to 1.8 
miles) . 

Railways operating terminal parcels ser- 
vices by means of lorries adopt the same 
measures as regards the choice of agents. 


The way the latter are remunerated 
varies. 

The C.F. L. pay 1000 to 3000 francs a 
month. 

The S.N.C.B. lodge them rent free 


including heating (4 tons of coal a year) 
and lighting (when they occupy the sta- 
tion) pay so much per parcel plus the 
telephone charges. 

The S. N.C. V. find it unnecessary to pay 
their agents, as firms accept the job in 
order to get additional customers. 

Except in the case of business firms, the 
hours at which the agents offices are open 


are often fixed according to the traffic and 
bus timetables. 


QUESTION 18. — What amount of full 
load traffic is there on the lines in ques- 
tion (tons or wagons per km of lines) ? 

— What 
carried ? 


sort of goods are normally 
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— Do you think they can all be 
carried by road (terminal runs) ? 

— What methods do you stipulate 
(tanks, containers, rail-road trailers, wa- 
gon carrying trailers, etc.) according to 
the categories of goods. Can clients be 
required to use them? 


The number of wagons per line is 1 — 
or less — to 12 a day. 

The traffic generally consists for the most 
part of coal, manure, agricultural products, 
building materials and in some districts, 
timber. 

Apart from girders and timber, the trans- 
port of which necessitates special stock 
(special lorries or wagon-conveying trai- 
lers), the other products can be carried by 
road without difficulty in standard types 
of vehicles (ordinary lorries, containers). 


Most of the railways consider however 
that the terminal road journey costs a great 
deal more than simply maintaining the line 
as a simple connection or industrial line. 
This financial aspect of the question is the 
subject of Question 22. 

On the other hand, they are of the opi- 
nion that the public cannot be forced to 
choose any particular method which facili- 
tates mixed transport. 

We do not entirely share this opinion, 
and we think that there are two quite 
distinct cases to be considered : 

— either the client decides to carry out 
the terminal transport forced upon him by 
the closing down of the line for himself, 
it being understood that the preliminary 
studies have shown that this closing down 
is compatible with the layout and length 
of the road journey, the nature of the 
goods, the importance of the traffic and 
the methods of transport belonging to the 
consignors and consignees. 

In this case, he is obviously free to select 
the railway stock used for the transport, 
within the conditions imposed by the regul- 
ations. 

— or the client asks for the terminal 
transport to be carried out by the railway, 
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including collection or 


premises. 


delivery at his 


In this case, the railway is obliged to 
supulate the use of the most suitable type 
of railway stock for the combined rail-road 
journey, in the same way as they can sti- 
pulate the type of wagon to be used (open, 
flat, covered) according to the kind of 
goods, and adapt the tonnage of the wagon 
to the size of the consignment. 

7‘ 
QUESTION 19. — If the goods services 
on a line are suppressed, who will be 
responsible for tranferring goods from the 
wagon to the lorry (on arrival) or from 
the lorry to the wagon (on departure) ? 
What methods of handling do you 
consider necessary and who is to pay for 
the handling ? 


The few railways, who replied to this 
question \S. N.C) PB. ¥i5. CoF.L. wand 
S. N.C. B.), expressed the opinion that the 
necessary loading and unloading operations 
should be carried out by the railway. 


The F.S. and C.F. L. stipulate however 


that the cost of these operations — at the 
rates laid down if any — is to be borne by 
the client. 


This seems right to us, in view of the 
fact that the client is in fact spared this 
work. 

Obviously the question does not arise 
when the client carries out the terminal 
road transport for himself. 


Transhipment is often done manually. 


All the railways agree that it is advant- 
ageous to mechanize these operations by 
the use of cranes, gantries, elevators, belt 
conveyors, etc. 

We might mention in this connection 
that a study carried out by the S. N.C. B. 
has shown that the use of pneumatic-tyred 
cranes in the goods yards is to be recom- 
mended. If used full time, for 8 h a day, 
a 6 t crane does the work for 5 Belgian 
francs per ton, including all charges; in 
addition it makes it unnecessary to shunt 
the wagons to be loaded and unloaded. 
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QUESTION 20. — Who will work the ter- 
minal road transport services (railway, 
private firm, consignor or consignee) ? 

— If the railway does, what rates will 
apply to these services ? 


When clients are able to load or unload 
wagons in a nearby station on another line, 
and have sufficient transport available, the 
closing down of a line does not give rise 
to any problem. 

This is frequently the case on dense 
systems such as that of the S. N.C. B. 

But if this is not so, it is necessary to 
make provision for sending complete loads 
by road independently of the. client. 


Generally, the railway has to organize the 
road services, at railway rates. 


The S.N.C.F. does not do so simply 
because the present laws oblige them to 
have the work done by a contractor or by 
a public transport firm. ‘The new measures 
to put the S.N.C.F. in a sound financial 
position, now under investigation, provide 
that if the conditions offered by the road 
hauliers do not make it possible to carry 
out the public services satisfactorily or at 
railway rates, the S. N.C. F. can be author- 
ised to work such transport itself. 

Finally, the public will not suffer finan- 
cially from the closing down of a line. 


QUESTION 21. — If the railway is res- 
ponsible for the terminal road transport 
services, what is its position from the 
point of view of the responsibility of the 
transporter (wagon opened when the 
consignee is not present, goods loaded 
and stowed by the railway on departure). 

— When does the transport contract 
begin and end ? 


— How are the waybills sent ? 
— How and when are the 
due estimated and paid? 


amounts 


It is unanimously agreed that the trans- 
port contract begins with the acceptance of 
the goods and waybills and ends when the 
consignment is delivered. “The contract 
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therefore covers the road part of the jour- 
ney whether carried out by the railway 
itself or under contract. 

The result is that the railway is res- 
ponsible for any damage done during load- 
ing or unloading, or due to faulty stowing 
or poor loading of the wagons. 

No replies were received about damage 
attributable to insufficient packing and 
claims for short deliveries. 


On departure, the documents are handed 


to the haulier, but the acceptance and 
payment takes place at the transhipment 
station. If the consigment is being sent 


carriage paid, the haulier collects the 
amount due on his next run and hand over 
the duplicate waybills, unless the client has 
an account with the railway. 


On arrival, if the consignment is being 
sent carriage forward, the charges are 
again collected by the haulier. 


QUESTION 22. What will these road 
services cost ? 

How does this compare with the sav- 
ings expected from the complete closing 
down of the line (operating costs, capital 
and sinking fund charges) taking it that 
the passenger services have already been 
suppressed and_ the corresponding sav- 
ings realised ? 


1) Road service cost. 


Terminal road transport of full loads can 
be effected by one of the following methods 
of transport 

— ordinary lorries (generally 4 to 5 t 
useful load) ; 

— containers (up to 5 t useful load); 

— rail-road trailers (U.F.R. type of the 
S. N.C. F. or similar) ; 

— wagon conveying trailers. 

No railway supplied any information 
about the cost of such road services. 

We are therefore obliged to rely entirely 
on the studies and results recorded on the 
Sr INEL ES Hee 
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We will consider the concrete example 
of 10, 20 and 30 km long lines (average 
transport distances 5, 10 and 15 km, with 


wagons having an average load of 15 t). 

a) Use of ordinary lorries. 

The cost is 65, 75 and 85 Belgian francs 
per tonne, respectively for the above three 
lengths of line, including transhipment 
from wagon to lorry and vice versa. 
wagon this repre- 


In the case of a 15 
1125 and 1275 francs 


sents a cost of 975, 
respectively. 

As the client no longer has to carry out 
the transhipment of the goods nor the 


— 10 km line: 
open container 
closed container 

——= 20 Jem line : 
open container 
closed container 

— 30 km line : 


open container 
closed container 


Handling at the station (from the wagon 
onto to the trailer or vice-versa) is easier 
and quicker and does not require any 
special lifting tackle, so that the cost of 


— 10 km line : open containers 


closed containers 


open containers 
closed containers 


== 20 knyii tine: 


open containers 
closed containers 


—= 30 km line < 


c) Use of rail-road trailers. 

We have had no experience at all of 
such vehicles on the Belgian Railway 
system. 

d) Use of wagon-conveying trailers. 

We have taken as a basis an average 


hourly speed of 15 km and an average run 


empty of 50 % of the loaded run. 
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haulage between the nearest station and 
his premises, the railway is obliged to 
increase the transport charges — which 
remain unchanged — by the cost of these 
services which can be estimated as 25 francs 
per t, i.e. 375 francs per wagon. 


Loss to the railway 


10 km line 
20 km line 
30 km_ line 


600 francs per wagon; 
750 francs per wagon; 
900 francs per wagon. 


b) Use of 5 t containers. 


The cost, including the cost of the return 
journey empty, is as follows 


average transport distance: 5 km: 


25 fr./t or 375 francs per wagon; 
35 fr./t or 525 francs per wagon; 
10 km: 


40 fr./t or 600 francs per wagon; 
50 fr./t or 750 francs per wagon; 


15 km ; 
francs per wagon; 


Ble ace le Tore Rey? 
5 75 francs per wagon. 


Sb) Er its ar) 39 


this operation and delivery or collection 
can be estimated at 20 fr. per t, or 300 fr. 
per wagon. 


Loss for the railway 


75 francs per wagon; 
225 francs per wagon; 
300 francs per wagon; 
450 francs per wagon; 
5 francs per wagon; 
5 francs per wagon. 


Under these conditions, the total run per 
wagon for each of the three categories of 
lines considered is 15, 30 and 45 km (9, 18 
and 28 miles) and the output of a group 
consisting of tractor and trailer of 4, 3 and 
2 wagons per 8 h working day. 

The costs are respectively 375, 620 and 
880 francs per wagon, from which must be 
deducted 300 francs as in case b) above. 
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Loss for the railway : 
= 10 kn line 
— 20 km line 
— 30 km line 


75 francs per wagon; 
320 francs per wagon; 
580 francs per wagon. 


These results show that the use of ordi- 
nary lorries is appreciably more costly than 
the use of containers or wagon-conveying 
trailers the cost of which is very similar. 


These is due essentially to the time lost 
by the staff and rolling stock during the 
relatively long time it takes to load and 
unload. 


Costs can be reduced by making use of 
lifting tackle and suitable rolling stock, so 
long as the lifting tackle is fully utilised. 

In our opinion, large containers and 
wagon-conveying trailers will always have 
an appreciable advantage economically, 
whilst avoiding handling the goods an 
extra time, a frequent cause of damage. 
They are also more generally used. 


2) Saving due to closing down the gocds 
SErUICces. 


The studies made on the Belgian Rail- 
ways have led us to this conclusion, that, 
compared with the total saving due to com- 
pletely closing down a line, the suppression 
of the passenger services and_ replacing 
them by a bus service will of itself lead to 
a saving of 75 °% of the total amount saved, 
the closing down of the goods services only 
making a saving of about 25 °% 

We saw above (Question 14) that the 
annual saving obtained by closing down the 
passenger services is about 100000 Belgian 
frances per km. 

The closing down of the goods services 
will therefore result in an annual saving of 
about 30000 Belgian franes per km. 

The saving to be expected by sending 
full loads by road, for the 8 categories of 
lines considered under 1) will therefore be 
300 000. fr., 600 000 fr. and 900.000. fr. 


3) Limited traffic. 


We can therefore define the limit of 
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traffic below which carrying out the ter- 
minal transport by road is economical, tak- 
ing as the average cost per wagon 75 fr., 
350 fr. and 600 fr. 
300 000 
= ]0tkm line? =———__— = "13 wagons atday: 
7p xX 300 ; ; 
: 600.000 
— 20 kan ane 350 x 300 
900 000 


— OU kan line = —————— 
600 x 300 


6 wagons a day; 


5 wagons a day. 


QUESTION 23. — What authority can 
decree the closing down of an existing 
line and what arguments are generally 
taken into account in order to justify this 
step? 

If in spite of the definite economic 
advantages, political or military reasons 
are against the closing down of a line, 
is it the practice to subsidize the oper- 
ator ? 


In all countries, the complete closing 
down of a line must be authorised by the 
Government, it even being necessary to 
pass a law to this effect. 

The arguments taken into consideration 
are economical and political in nature, and 
in some cases military. 


From the economic point of view, the 
essential factor consists in comparing the 
cost by road and by rail as regards the ter- 
minal transport. 


This must be definitely in favour of the 
road services if the closing down of the 
line is to be upheld. 

However political reasons, which govern- 
ment circles alone can judge, may justify 
the retention of the line : this would be 
the case for example in districts with only 
a poor road network, either as regards den- 
sity or condition. 

Military reasons can also be against the 
closing down of a line, although local lines 
are rarely of strategic importance. 

If for one or other reason the Govern- 
ment cannot look with favour on a sug- 
gestion to close down a line put forward 
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by the railway, the latter is not as a rule 
compensated. The C.F. L. and the Alge- 
rian Railways report however cases in 
which subsidies have been granted for lines 
they were not allowed to close down. 


QUESTION 24. — If the local goods traf- 
fic cannot be carried by road (taking it 
that the passenger services have already 
been suppressed) do you consider that 
the line should be kept open, or should 
it be operated simply as a connecting or 
industrial line 2 

In the latter case, how will it be oper- 
ated, what staff and installations will be 
retained, and how will clients be kept in 
touch with ? 


Opinions are generally in favour of oper- 
ating the line as an industrial line or 
siding. 

In both cases, a shuttle service will be 
used, from one of the stations at the end 
of the line. 

There will no longer be any staff or 
signals on the line. 

The station at the head of the line 
becomes the operating station; it draws up 
the charges and advises clients by tele- 
phone, or else the agent of the locality in 
question who is reponsible for advising 
clients of the arrival of wagons. 

The rake is accompanied by a trained 
employee, who carries out the operations 
of accepting or handing over consignments, 
either to the clients or to the agent. 

Payment is made by money order by post 
or by credit accounts with the operating 
station. 

Only the C.F.L. are in favour of the 
line being retained as at present when the 
goods traffic continues to be transported by 
rail. 


CONCLUSIONS. 


1) The modernization of road transport 
methods and the conditions under which 
they are now operated makes it more eco- 
nomic to send the small traffic of some 
local railway lines by road. 
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However, such a switching over of part 


of the railway traffic — the inevitable con- 
sequence of the free competition of the 
road — implies that the road transport 


services are completely able to deal with 
the traffic and will be able to do so in all 
circumstances. 

The responsible authorities must there- 
fore see to it that the roads are usable at 
all times, as railway operators have to do. 

2) The closing down of a line requires 
Government authorisation. This is gene- 
rally subordinated to a favourable balance- 
sheet being obtained, the railway tariffs 
continuing to apply. 

3) The partial or total closing down of 
railway services can be considered in the 
case of lines on which the annual number 
of train-kilometres per km of line does not 
exceed 6000 or the number of traffic units 
per km of line about 250 000. 


4) There is no set ratio between the 
reduction in the costs consequent upon the 
closing down of a line and the cost of 
working it. 

It is recommended that the saving should 
be determined by a comparison of the real 
economies and cost of the road services. 

If the railway assures the road services, 
there will not be any appreciable drop in 
the receipts. 

The savings to be expected are on the 
average of the order of 130000 Belgian 
francs per km, 100000 fr. of which are the 
result of replacing the passenger trains by 
bus services. These figures suppose that 
the receipts remain unchanged. 


5) It is advantageous both for the public 
and the railway, if the railway itself is 
authorised to operate the replacement ser- 
vices itself. 

The public thereby receive a guarantee 
of safety, comfort and good connections: 
the railway, a continuance of its receipts. 

6) Bus services are generally liked by the 
public, especially when they run right into 
the towns and the railway rates remain 
unaltered. 
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The daily mileage will be 30 to 50 % 
higher than the train mileage owing to 
limited capacity of the buses and the need 
for running reliefs at peak hours. 


Trailers are rarely used; they require 
very strict conditions as regards layout, pro- 
fil and width of the roads. 


7) It is recommended that the tickets 
sold on the buses shall be for the bus jour- 
ney only. 

Arrangements can be made if necessary 
to avoid any increase in the total cost of 
the journey when this is continued by rail. 


The easiest way to adapt the railway 
rates to the road journey is to divide up 
the run into sections, the end of each of 
which can be approximated to a neigh- 
bouring station. 


8) The buses should be sufficiently com- 
fortable, particularly as regards heating and 
ventilation. 


Lockers should be provided to take lug- 
gage, express goods and parcels and small 
goods when this traffic is too small to jus- 
tify the organization of a haulage service. 

Local agents are responsible for accepting 
and delivering consignments. 


It is a useful practice to equip the buses 
with some device to carry 2 or 3 bicycles. 


9) ‘The suppression of the goods trains 
and closing down of a line can only be 
considered if clients are able without an 
excessive increase in the length of the jour- 
ney to load or unload their goods at 
another station, or if the railway can work 
the terminal services by road without the 
additional cost involved: wiping out the 
saving so made. 

In the latter case, it is best to make use 
either of large containers or similar me- 
thods or wagon-conveying trailers. 

This is only profitable if the traffic is 
relatively small (a maximum of 13 wagons 
a day for a 10 km (6 miles) long line, 
6 wagons for a 20 km (12 miles) line and 


5 wagons for 30 km (18 miles) line). 


10) When the railway makes itself res- 
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ponsible for the terminal transport by road 
of full loads to clients’ premises or collects 
them from the latter, it should charge for 
collection and delivery over and above 
the standard rates. 


11) The railway is responsible for the 
transport from one end of the journey to 
the other, including any transport by road 
if this is worked by the railway itself or 
by contract. 


12) If the traffic is greater than indicated 
under conclusion 9, it is better to keep the 
line open for goods traffic, and run it on 
the lines of a siding. 


= * * 


b) Construction of new railway lines. 


QUESTION 25. — Have you built any 
new lines during the last few years o7 do 
you propose to build any in the near 
future ? 

— How long are they? 

What reasons (financial, economic, 
political or military) have justified their 
construction 2 

— If any operating balance sheet was 
drawn up as a preliminary please give 
the essential factors. 


Generally, the European Railways are no 
longer considering the construction of new 
railway lines, the existing lines being suf- 
ficient to meet industrial, commercial and 
social needs. 

In Europe, Spain alone has any railway 
building programme but though this is 
being carried out, no details were given. 

On the other hand, several African Rail- 
ways (Algeria, Morocco, Mozambique, 
Angola) are at present carrying out a pro- 
gramme for the construction of new lines. 
These are lines running inland into the 
country to serve mining or agricultural 
interests, the expected traffic being of the 
order of 1 million tons a year. No preli- 
minary balance sheets have however been 
prepared, as these lines were considered 


essential for the economic development of 
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the regions concerned even if it will be 
difficult to operate them at a profit the 
first few years. 


QUESTION 26. — In your opinion, what 
is the minimum annual tonnage of goods 
traffic that can be counted on and what 
peak traffic that will justify the construc- 
tion of a new line. 

When making the preliminary studies, 
do you consider that the traffic can be 
carried by road alone or by a combina- 
tion of rail and road services, both at 
the present time and in the future? 


No railway supplied any 
details in reply to this question. 


interesting 


Some of them merely contented them- 
selves with saying that the general princi- 
ple was that the cost per tonne-kilometre 
should not exceed the average receipt per 
tonne-kilometre of the system. 


But in actual fact, this merely sets the 
question in another form since to deter- 
mine the cost of the tonne-kilometre on a 
new line, it is necessary to know the capital 
to be invested, the operating costs and the 
traffic expected. 


On the cther hand, the French and Bel- 
gian railways consider that rather than 
build new lines it is better to complete the 
existing railway system by means of con- 
necting road services collecting the secon- 
dary traffic from outlying parts towards the 
centre stations. This organisation is now 
being realised. 

We arrived at the same conclusion in the 
first part of this report, so long as the traf- 
fic is below a certain level. 


QUESTION 27. — What will be at the 
present time the average cost per kilo- 
metre of a single track line having the 
characteristics — as detailed — laid down 
for your secondary lines (for example 
300 =metres minimum radius curves; 
maximum gradients of 15 °/,,). 

Give in particular the cost per kilo- 
metre 
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1°) of the studies and layout; 
2°) of acquiring the site; 
3°) of the work involved in making 
the bed (embankments, drainage, etc.);— 
4°) of bridges; 


°°) of laying the track — both the 
running road and sidings — including 


the ballast; 
6°) of the signal installations; 
7°) of the buildings; 


8°) of the telephone 
installations, etc. 


and lighting 


The replies received show that the esti- 
mates per kilometre of line for various 
grades of work and types of construction 
vary a lot from one railway to another, the 
total average cost at the present time of 
a kilometre of new line in Europe is about 
6 million Belgian francs, except in very 
hilly countries such as Switzerland where 
it is as much as 13 million Belgian francs. 

In Africa on the other hand, for the 
usual colonial line of 1.067 m (3' 6”) gauge, 
the cost in 1949 was about 3 million Bel- 
gian francs per kilometre, but this figure 
should be increased at the present date by 


about 20 %, i.e. 3.6 million Belgian francs. 


QUESTION 28. — In the case of a new 
line, 100 km long, with various values 
for the hypothetical traffic distributed 
evenly throughout the year, ranging be- 
tween 10000 and 1000000 tons per year, 
what will be the cost of the tonne-kilo- 
metre, taking into account : 

— the cost of working similar lines; 

— the capital and sinking fund char- 
ges corresponding to the investments 
detailed in Question 27. 


As no complete replies were received, we 
think it interesting to sum up here, and 
under Question 30 the conclusions arrived 
at from a very thorough study carried out 
in connection with the Belgian Colonial 
Services and published under the title 
« Ten year plan for the economic and 
social development of the Belgian Congo ». 
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Traffic 
Goods | Passengers 

in in 

1 000 t 1 000 
passengers 

20.0) pea 
30 3.74 
40 4.76 
50 5.76 
60 6.86 
70 7.96 
80 9.06 
90 10.16 
100 11.26 
110 12.38 
120 | 13.50 
130 14.64 
140 15.76 
150 16.88 
175 19.70 
200 22.50 
250 28.13 
300 33.76 
350 39.38 


45.00 


Capital 
Fixed 
instal- 
lations 

and 
rolling 
stock 
in 
millions 
Cie batt, 


_ 
\o So 
i =) 
n rm 


‘Oo 
n 
=) 
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Annual charges (in 1 000 B. fr.) 


82 055 
83 114 
84 475 
85 785 
87 196 
88 708 
90 220 
91 682 
93 194 
94 605 
95 865 
97 025 
98 285 
99 495 
100 704 
103 779 
106 803 
112 297 
117 791 
123 284 


128 829 


| 
| 
| 


17 983 
20 607 


22 893 


51 985 
55 514 
63 833 
72 092 
79 434 


88 555 


Renewals 


20 405 
20 905 
21 500 
22 065 
22 650 
23 220 


23 805 


Total 


116 168 
120 256 
124 423 
128 769 
132 484 
136 879 
141 059 
144 727 
149 056 
152 838 
156 649 
160 208 
164 110 
167 730 
hit T5z 
180 999 
187 992 


205 210 


236 568 


253 624 
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Traffic-km 
units 

in 1 000 

km units 


16 870 


22 380 
27 880 


3 430 


ee) 


38 980 
44 530 
50 080 
55 630 
61 190 
66 750 
72 320 
77 880 
83 440 
97 350 
111 250 
139 070 
166 880 
194 690 


222 500 


Cost 
of the 
km units 
Mm By tr. 
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The object of this study was to déter- 
mine, for various amounts of traffic, the 
cost of the tonne-kilometre by rail and by 
road, and thereby determine at which level 
of traffic the road is more economic than 
the railway. 


From the point of view of the problem 
with which we are concerned, this study is 
all the more interesting in that, according 
to the opinions of the railways consulted, 
the construction of new railwavs hardly 
comes into the picture except in new coun- 
tries like the Belgian Congo. 


It would however be easy to apply these 
same conclusions to European railways, 
taking into account the fact that in this 
latter case the capital invested in the rail- 
way would have to be increased by about 
66 % (6 million francs per kilometre in 
Europe as against 3.6 millions francs in 
Africa) and the operating costs by 47 % 
(0.808 Belgian fr. per tonne-km in Europe 
compared with 0.55 Belgian fr. in Africa 
— figures for 1947 — for the Matadi-Léo- 
poldville line : length 366 km (227 miles), 
traffic 1 million t per annum). 

In the case of the railway, this study 
was carried out on general lines, in con- 
nection with a line having the following 
characteristics 
with 30 kg 
sleepers per 


— 1.067 m (3’ 6”) gauge track, 
(66 Ibs.) 500 metal 
kilometre; 


rails and 


radius of curves 200 m (656 feet); 


15 °/ 


— minim. 
— maximum gradients : Ae 
The financial charges included : 
— interest on capital at 5 %; 

— capital repayment in 99 years; 

division of these two charges 
5.040245 % of the capital 


— uniform 
over 99 years, i.e. 
annually. 


The cost of the traffic-km unit was cal- 
culated for various amounts of passenger 
and goods traffic (the latter varying be- 
tween 10000 and 400000 t a year), taking 
it that such traffic was carried the entire 
length of the line. 
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The preceding table shows in terms of 
the variation in the traffic the amount of 
the capital invested, financial charges, oper- 
ating costs and renewal costs, and finally 
the cost of the traffic-km unit. 

The predominating part played by the 
financial charges (70.6 % for a goods traf- 
fic of 10.000 t, 50.8 % for 400.000 t) in the 
cost of the traffic-km unit will be seen 
at once. 

If only the operating and reneval costs 
are taken into account, the cost of the 
traffic-km unit varies from 5.84 fr. to 
0.56 fr. 

The total unit costs are shown in the 
following graph. We will compare these 
later on with the cost of road transport. 


QUESTION 29. — At the present time 
what would be the average cost per kilo- 
metre of a6 metres wide road with maxi- 
mum gradients of 5 % 

particular 
metre of 


give the cost per kilo- 


1°) studies and layout; 

2°) acquiring the site; 

3°) work of making the bed (embank- 
ments, drainage, etc.); 

4°) bridges; 


5°) the foundations; ) for various types 


6°) the surfacing of road. 
The information received varies consi- 
derably from one country to another. 
There is nothing surprising in this when 


we remember that the cost of buying the 
land and making the permanent way and 
structures can be influenced by the density 
of the population (costly requisitions), the 
configuration and the kind of soil. 

It can however be concluded that in 
Europe the construction of a modern 6 m 
(19° 8 1/4”) wide road, with maximum 
gradients of 5 % costs 4 to 8 million Bel- 
gian francs. 

The « Ten year plan for the Belgian 
Congo » mentioned above, makes a point 
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of the varying cost in 1949, between 
1200 000 francs and 2500 000 francs accord- 
ing to the kind of surface. 

At the present times these costs should 
be increased by at least 20 %. 


QUESTION 30. — In the case of a 100 km 
long road of the type described above, 
with various hypothetical values of traf- 


fic distributed evenly throughout the 
year, ranging from 10000 to 1000000 


tons per year, what will be the cost of 
the tonne-kilometre, taking into account : 


— the 
roads; 

— the capital and sinking fund char- 
corresponding to the investments 
detailed under Question 29; 

— the cost of motor traction, taking 
that the lorries and trailers used can 
carry (lorry plus trailer) 20 ton loads. 


maintenance costs of similar 


ges 


> 


The replies received from some Euro- 
pean railways are incomplete and so con- 
tradictory regarding the costs given, that 
we are convinced that they cannot have 
been based on similar conditions, nor gone 
into in detail. 

We are therefore referring once again to 
the study of road transport in the above 
mentioned « Ten year plan >. 

These were concerned with determining 
the cost of the traffic-km unit on a 6.60 m 
(21' 7 7/8”) wide road with maximum 
gradients of 5 %. 

Three types of surface were considered 
according to the amount of traffic expected 
annually 

—  A_ surface 0.15 m (5 29/32”) thick 
concrete on a rubble foundation 0.50 m 
(1/7 11/16”) thick (traffic >° 200 000 t); 


annual traffic of 10 000 t 


annual traffic of 50 000 ¢ 


annual traffic of 100 000° t 


annual traffic of 250000 ¢ 


annual traffic of 500 000 t 


annual traffic of 
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— B surface: foundation of rubble and 
small stones covered with a layer of asphalt 


(traffic > 60000 t); 


— C surface: gravel covered with a layer 
of asphalt (traffic < 60 000 te 


‘The total cost of roads of this kind (1949 
prices) are respectively 2500000 francs, 
1500000 francs and 1220000 francs per 
km. 


The capital investment covers in addition 
to the fixed equipment, the necessary roll- 
ing stock including lorries and service and 
breakdown vans. 


Just as in the case of the calculations for 
the railway traffic-km unit, the financial 
charges amount to 5.040245 % of the 
capital annually. 


Provision is made for renewal of the 
lorries after 600 000 km (373 000 miles) and 
for motorcars after 300000 km (186 000 


miles). 


The traffic is supposed to run the entire 
length of the road, but the number of 
vehicles required has been estimated on 
unequal traffic in the proportion of 16/26 
in one direction and 10/26 in the other. 


The results of these calculations for 
various amounts of traffic are summed up 
in the table on the next page. 


The figures in parentheses in the last 
column refer to the cost of the actual trans- 
port (financial, operating and renewal of 
rolling stock and_ staff). The costs are 
appreciably higher than those arrived at in 
a very detailed investigation carried out by 
the S.N.C.B. which we reproduce for 
information 


cost’ per tonne-kilometre : 0.926 fr.; 
: 0.805. fr.; 
0.798 fr.; 


cost per tonne-kilometre 


tonne-kilometre : 


cost per 
cost per tonne-kilometre : O79) fits 
cost per tonne-kilometre : 0.772 fy.; 


per tonne-kilometre : 0.769 fy. 
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Annual charges (in 1 000 Belgian francs) 


Pas- 
senger 
in 
1 000 
pas- 
sengers 


Type 
of 
road 
surface 


ee et sof tes esl Vle=! lsc uci les) feof esl esi fel te) We) iy @ 


Capital 
Fixed 
installa- 
tions 
and 
rolling 
stock 
in 
million 
Belgian 
francs 


32 020 


32 760 


33 560 
34 330 
35 120 
42.900 
43 720 
44 460 
45 250 
46 080 
46 600 
47 130 
47 660 
48 190 
48 670 
76 530 


79 120 


81 770 
84 390 


87060 | 


13 260 | 


17 310 
21 025 
24 965 
29 025 
29 630 
33 085 
36 475 
40 260 
44 050 
47 180 
50 315 


SS yee 


56 700 | 


59 385 
70 868 
85 606 
99 872 


114 838 


Renewal 


20 310 
20 780 
21 350 
21 860 
22 350 
24 750 
27 260 


29 880 


Total 


114 090 
118 225 
122 605 
126 750 
130 405 
172 148 
191 986 
211 522 


231 748 


| 251778 


Traffic- 
km units 
in | 000 
km units 


16 840 
22 340 


27 840 


83 350 
111 120 
138 910 


166 690 


Cost 
of the 
km units 
in 
Belgian 
francs 
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The influence of the financial charges of 
the cost of the traffic-km unit is 54 oF, in 
the case of a traffic of 10000 t and 34.5 bi Ge 
for 400000 t. It is april ye appreciably 
lower than in the case of railway, hence 
the advantage of the oad in cases of little 
traffic. 

The unit costs shown in the 
also eee Sins the 
page 172/2¢ 


table are 
form of a graph on 


A comparison with that for railway trans- 
port shows that the two curves practically 
coincide when the traffic amounts to 
350 000 to 400 000 t a year. 


In Europe, the two curves join at a 
slightly lower traffic level as the capital 
cost of a railw ay and a road are very much 
the same, whereas in Africa the road costs 
the less. 


The method of calculation given above 
can be adapted to the exact costs in each 
case. 

It can however be concluded that when 
the traffic is about 350000 t a year, the 
railway is more economic than the road. 


QUESTION 31. — What is the amount of 
the fixed charges falling upon full loads 
sent by rail or by road? 


There were no replies from which any- 
thing of interest could be drawn unless 
— as everyone knows — it is that the rail- 
way’s fixed costs are appreciably higher 
than those of the road, as the road trans- 
port services only pay in taxation a small 
part of the maintenance costs of the fixed 
installations. 

The advantage held by the road for short 
distances is sufficiently well known so that 
there is no need to insist on this point. 


QUESTION 32. Apart from the conclu- 
sions resulting tious a financial balance 
sheet, are there any other reasons w hy 
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the railway is interested in making a new 
railway line, even if the financial results 
of such a line do not appear to be 
favourable when taken on their own? 
For example, should not possible addi- 
tional receipts due to the carrying over 
of this new traffic onto existing lines also 
be taken into account, and hoe should 
this be done ? 


All the railways agree that the feeder 
traffic any new line is likely to bring in 
must be taken into account, but none of 
them makes it clear how this is to be taken 
into acceunt in the balance sheet. 


The S.N.C.F. report that the new line 
may also have to be credited with econo- 
mies in carrying traffic in transit when it 
is profitable to send this by the new line. 


The African Railways confirm that as 
far as they are concerned, the resultant 
increase in the value of certain industrial 
and agricultural regions may justify the 
construction of a new line, quite apart from 
the financial returns. 


We think however that the study carried 
out in the case of the Belgian Congo 
deserves careful preliminary examination, 
in such cases, in order to avoid any tech- 
nical mistakes which would fall heavily on 
the new lines. 


CONCLUSIONS. 


1) The construction of new railway lines 
can only be justified in Europe very excep- 
tionally, 


2) In new or insufficiently developed 
countries, the construction of new railways 
is only justified when the traffic is at least 
300 000 to 400 000 t a year. 


If the traffic is less than this, the trans- 
port can be carried out more economically 
by road, so long as these are sufficiently 
good to carry heavy lorries with trailers. 
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{ 625 .162 & 656 .254 ] 
INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


ENLARGED MEETING OF THE PERMANENT COMMISSION 
(STOCKHOLM, 1952.) 


QUESTION I. 


A.— What are the new safety measures taken for level crossing 
of railway tracks by the road in respect of the density, 
high tonnage and speed of the road traffic? 


In particular automatic signalling and closing of level crossings 
without keepers, worked by the trains themselves. 


Technical and statistical investigation in order to ascertain 
the relative safety of : 


1° level crossings with keepers, with the different devices to 
announce the arrivai of the train to the keepers; 


2° level crossings without keepers : 
a) without any self-acting device announcing the arrival 
of trains; 
b) with automatic signalling for the road-users; 
c) with automatic signalling completed by half- or entire 
gates. 


B — Cases of level crossing of railway tracks by a road with 
a railway (urban or suburban) running alongside. 


REPORT 


(America (North and South), Australia (Commonwealth of), Burma, China, Ceylon, 

Egypt, India, Irak, Iran, Irish Free State, New Zealand, Pakistan, South Africa, 

Sudan, United Kingdom of Great Britain and Northern Ireland and the territories 
for whose international relations the United Kingdom is responsible), 


by G. Matruews, C. V. O., C. B. E. 
Gyotatied Superintendent, Western Region, British Railways, 
and S. WILLIAMS, 
Signal & Telecommunications Engineer, London Midland Region, British Railways. 


don Midland and Scottish Railway, at the 
12th Session of the International Railway 
Coneress Association at Cairo in 1933. 


Introduction. 

A report on the protection of level 
crossings in view of modern developments 
in road traffic was made by the late We do not 
A. Newtanps Esqr., Chief Engineer, Lon- the ground 


propose again to go over 
covered by Mr. Newtanps’ 
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report but, as far as possible, to concen- 
trate on developments which have taken 
place since that time in the devices and 
regulations for protecting rail and road 
traffic using level crossings of railways by 
the roads. 


It is important, however, when consider- 
ing this question, that level crossings be 
divided into two main sections, viz: 


(a) Public level crossings, where roads 
maintained at the expense of the commu- 
nity cross the railways, with an obligation 
on the part of the railway authority that 
all the road users will be able to cross over 
the permanent way and be able to do so 
in safety; 

(b) Private level crossings, where there is 
a restricted user of the road or pedestrian 
crossing limited to the occupiers of pro- 
perty or their employees, where the pro- 
perty has been severed by the railway, to 
get access to land on each side, or alterna- 
tively to get access from a public road to 
private property where the railway inter- 
venes. The precautions to be taken to 
assure the safety of the crossing is generally 
the responsibility of the user. 


It should be noted that Mr. New anps’ 
report did not deal with the problems 
arising in connection with the crossings 
included in (b). In view of the serious 
difficulties now encountered due to the 
development of the user of these types of 
level crossing, especially on British Rail- 
ways, this. report will deal with the pro- 
blem at some length. 

A questionnaire was circulated to Rail- 
way Authorities affiliated to the Interna- 
tional Railway Congress Association in 
various countries, and we are charged with 
the task of summarising the replies received. 
The countries who have replied to the 
questionnaire are Egypt, Eire, Great 
Britain, India, New Zealand, Rhodesia, 
South Africa and United States of America. 

We have considered it necessary also to 
include some information, gleaned from 


other sources, of the modern practices in 
the U:S, A. 
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The report is drawn up under three, 
main heads, viz: 

I. Public road level crossings; 

Il. Private road level crossings: 


III. Level crossing of railway tracks by 
a road carrying a running railway 
(urban or suburban), 


with sub-headings as necessary. 


I. Public road level crossings. 


(a) Growth in the number of public level 
crossings and the user thereof. 


At the outset we would make a general 
observation in regard to the growth in the 
number of level crossings and in the traf- 
fic (rail and road) using the crossings. The 
intervention of World War II 1939-1945 
restricted development in many of the 
countries contributing to this report so 
that, since the Cairo report of 1933, there 
has been no great variation in the number 
of public road level crossings to that then 
given. A complete comparison cannot be 
made as some of the countries are not 
now contributors to the statistical informa- 
tion made available in 1933 e.g. China, 
Japan, ete. 


As to the user of public road level cros- 
sings by road vehicles, it is axiomatic that 
this has increased commensurately with the 
growth in the number of road vehicles since 
1933 and there has been a change in the 
type of vehicles which, generally speaking, 
are larger and heavier and therefore pre- 
sent a greater danger to rail traffic in 
the event of collision. Some information 
indicative of the use of the roads by motor 
vehicles in some of the countries to which 
this report applies has been extracted from 
Basic Road Statistics issued by the British 
Road Federation, dated 1951, and is given 
hereafter. 

It is to be noted that an exact compa- 
rison of the density of traffic in different 
countries is complicated by local variations 
in the definition of what constitutes a road. 


The number of of all 


motor vehicles 
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COUNTRY 


Great Britain 

eS 1As 

Egypt 

Union of South Africa 
India . 

New Zealand 


Australia 


(*) Motor cycles and agricultural tractors are 


Britain has 
1933 to 


descriptions in use in 
increased from 
409 223mm 1950. 

There has been no great variation in 
the rail traffic over the public road level 
crossings since 1933. 


(b) Laws and regulations applicable 
to public road level crossings. 


The position in regard to the Laws and 
Regulations applicable to public road level 
crossings of railways in the various coun- 
tries contributing to this report was fully 
dealt with in Mr. Newranps’ report to the 
Congress for the Cairo Session of 1933 
and we have been unable to find any 
material alteration in the position as it 
then was. 


(c) Statistics relative to accidents. 

Tables shewing the number of accidents 
at level crossings in Great Britain for the 
year 1950 and in the U.S.A. for the years 
1947-50 is given in Appendices I and II 
of this report. 

(d) Traffic factor. 
In order to appreciate the risk of acci- 


dent at a level crossing, it has been sug- 
gested that consideration be given to the 
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Motor vehicles 
per mile 


Road mileage 


183 800 17.6 


3 009 000 16.0 


10 800 7.0 


171 700 35) 


275 000 239 100 12 


323 000 77 100 4.2 


1 358 000 528 200 2.6 


not included. 


idea of introducing a traffic factor defined 
as the product of the average number of 
railway movements over a level crossing 
during 24 hours and the average number 
of vehicles, teams and droves using the 
roadway over a level crossing during the 
same period. 


If such a record is obtained for every 
level crossing it is considered that it can 
then be ascertained which type of protec- 
tion is the most desirable for any particular 
level crossing according to the traffic factor 
as the result of experience on the various 
railways. 

The proposition is that a classification 
should then be prepared of the types of 
protection most desirable for a variety of 
traffic factors within a given range which 
might be enumerated as Categories A, B, 
C, etc., for the guidance of the railway 
undertakings. 


The replies received from the various 
countries, however, are mainly not in 
favour of the idea of obtaining a_ traffic 
factor for level crossings and it is pointed 
out by one correspondent that experience 
has shewn that the less busy level crossings 
are usually the ones at which accidents 
occur. It is necessary also to take into 
consideration factors other than __ traffic 
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density e.g. gradients of railway and road, 
visibility of the crossing by drivers of road 
vehicles and trains, etc. 

On the whole, however, we consider that 
the suggestion is one worthy of further con- 
sideration but would suggest that instead 
of an overall picture covering 24 hours it 
would be more practical to give the traffic 
factor for a peak period, as it can be 
readily visualised that whereas during the 
night hours the traffic factor at a parti- 
cular level crossing may be negligible, dur- 


hours the traffic 


daytime 
factor over the same crossing may be very 
high indeed. 


ing the busy 


(e) Standard road signs _ indicating 
approach to a_ public road level 


crossing. 


It appears to be the general practice to 
provide road signs to warn road users of 
the presence of a public road crossing Ovel 
a railway. In many cases an advance sign 
is erected 100 yards or more from the cros- 
sing, followed by a second sign in close 
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proximity to the level crossing. In othe 
cases only one sign is provided on the 
approach side of the level crossing and the 
distance of this sign from the railway varies 
in different places. The cost of providing 
these signs is usually the responsibility of 
the Road Authority. Opinion is unanimous 
that road ‘signs of this nature are efficacious 
in reducing accidents at level crossings 
and their provision should be encouraged. 
Illustrations of the types of road signs at 
present in use in Great Britain are given. 


a 


| 


.a 


D. 


(f) General. 
asked 
increase in road traffic justifies a revision 


The question is whether the 
of constituted practice about 
public level crossings but in general there 
have been ne altered conditions to warrant 
a departure from the accepted methods of 
protection which have applied in the past. 

Whether 
should be extended to give warning of the 
approach of trains at public road level 
crossings over the railway or not is mainly 
a question of more expeditious and econo- 


safety at 


the use of road traffic lghts 
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mical working of the crossings from the 
Railways’ point of view. 

Where today a crossing is protected by 
gates or barriers operated by a crossing 
keeper or signalman with appropriate 
railway signals interlocked with the gates 
or barriers, and with road warning signs 
intimating the approach to a level crossing, 
there seems little benefit will accrue by 
the provision of « traffic lights » in addi- 
tion, except in special cases. It must be 
remembered that a positive stop signal is 
provided by a red target on the gates when 
across the roadway, supplemented by a red 
light at night on the gates or barriers. 


At crossings without gates or barriers the 
control of road traffic by « traffic lights » 
is an improvement but does not give full 
protection and has not been adopted on 
British Railways where Ministry of ‘Trans- 
port requirements ensure that gates com- 
pletely closing the roadway shall be prov- 
ided at public road level crossings except 
in the case of certain Light Railways as 
referred to later. In other countries the 
provision of road « traffic lights > is only 
applied in busy urban areas and they 
have not been considered in rural districts 
where their provision would be difficult 
owing to the lack of electric power and 
the problems of maintenance in sparsely 
populated areas. 


To sum up under this general heading, 
therefore, we would say that the method 
of protection with the lowest accident quo- 
tient is that where gates or barriers are 
used to completely close the roadway, oper- 
ated from signal box or crossing keeper's 
cabin. In certain isolated cases the provi- 
sion of « traffic lights >» in conjunction 
with gates or barriers is an advantage but 
the installation of traffic lights in lieu of 
gates or barriers, with or without audible 
warnings, is not regarded as an adequate 
method of protection. 

Under this heading, also, our investiga- 
tions shew that there is no formula in use 
for ascertaining the braking distances of 
different types of road vehicles in connec- 
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tion with level crossings. The sighting 
distance of level crossing gates or barriers 
by road users is taken into consideration 
and if this is not adequate some form of 
advanced warning sign is provided to 
ensure drivers of road vehicles being able 
to stop before reaching the gates or barriers. 


(g) Methods of protection in use and pro- 
posed, and experience gained for each type. 


Here again we must report that since 
the 1933 Cairo Session there has been little 
development in the types of protection 
given at public road level crossings. Each 
country appears to have perpetuated the 
type of protection which was prevalent at 
that time. The introduction of « traffic 
lights » (usually associated with road junc- 
tions) for the control of road traffic over 
a railway crossing, with or without gates 
or barriers, has been very limited. We give 
below a consensus of opinion on develop- 
ments which might be made, the nature of 
which is prompted by the questionnaire: — 


(h) Automatic signalling and closing of 
level crossing gates without keepers, 
worked by the occupation of the track 
by trains. 


In the countries whose methods of level 
crossing protection we have been asked to 
review there has been no development on 
the lines suggested in this heading. — In 
Great Britain, for example, dispensing with 
the crossing keeper would entail automatic 
operation of the gates, the cost of which 
could not be faced. 


In the U.S. A., however, considerable use 
is made of automatic gates or barriers and 
we consider it is helpful to include herein 
extract from a Committee Report on 
Highways to the American Railway Engi- 
neering Association, dated November 1949, 
as follows : — 


The final conclusions were stated in 
the form of « Accident Quotients » which 
shew the average number of accidents per 
crossing per year at comparable crossings 
protected by the several types of protection. 
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(Table 1 is a summary of these accident 
quotients.) 


TABLE 1. — dccident quotients for several 
types of protection. 
Accident 


Type of protection. quotient, 


Automatic gates : multiple track. 0.0925 
Manual gates: 24 hours 0.1515 
Flashing lights : single track OL778 


Mts Wa RR ee tori jee ot cht © 10.2986 
Flashing lights : multiple track . . . 0.3044 


Manual gates: part time 20 
Watchmen eee wees | os ee, (OL358T 
HOMAGE HENS =< 7. J .. . « » 0.3941 
Reflector signs: AREA Standard . . 0.4450 
Painted crossbuck signs hes lt 0.5038 
Reflector signs : Michigan standard 0.8156 


It will be noted that automatic gates, 
having the smallest accident quotient, 
proved to be the most effective form of 
protection, followed by other types which 
give warning of the approach of a train, 
and that those types of protection, such 
as painted or reflectorized signs, which 
merely indicate the location of the railroad, 
are relatively less effective. It is interesting 
to note the relative ineffectiveness of watch- 
men and automatic bells in comparison 
with automatic gates and flashing light 
signals, which are currently recommended 
by the American Railway Engineering 
Association. 

The superiority of automatic gates over 
other forms of protection shown in the 
above extract must of course be related to 
American standards and conditions. The 
automatic « gates » referred to are neces- 
sarily of light construction and are usually 
of the falling barrier type, which are much 
less conspicuous, and physically are neglig- 
ible as a bar to road traffic as compared 
with the solidly constructed gates used on 
British Railways, for example. We are of 
the opinion that the standard protection 
for public road level crossings adopted in 
the British Isles would in similar conditions 
give the lowest « accident quotient ». 


However, automatic gates or barriers are 
undoubtedly a means for the economical] 
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protection of level crossings where condi- 
tions do not warrant the installation of 
the robustly constructed manually operated 
swing gates and interlocked signals, and 
we are indebted to Lieut. Colonel G.R.S. 
Witson, Chief Inspecting Officer of Rail- 
ways, Ministry of ‘Transport, Great Britain, 
for the following description of automatic 
gates on a double track suburban line of 
the Long Island Railroad, New York, which 
he inspected on a visit to the U.S. A. 
in 1949. 

« We inspected three examples on a 
double wack suburban line of the Long 
Island Railroad, carrying a service of about 
45 multiple-unit electric trains in each 
direction during the 24 hours. They were 
in a good class residential district about 
20 miles from New York and the roads, 
which were about 25 ft. wide, were fairly 
busy; 5 or 6 cars would be waiting during 
each period of closure lasting about one 
minute. The track circuits and controls 
are so arranged that the cycle begins 35-40 
seconds before the fastest train reaches 
the crossing. ‘Track circuit timing devices, 
both for automatic gates and for ordinary 
flashing lights or wigwags, so as to give 
the same length of warning for fast and 
slow trains are also used. » 

« A standard pair cf alternately flashing 
red lights (see fig. 1) work in conjunction 
with the automatic gates. The lights are 
lit and begin to flash, and the bell begins 
to sound directly the train strikes the track 
circuit. The bell stops after 3-5 seconds 
when the gates begin to fall, reaching the 
horizontal position in about 10 seconds. 
They begin to rise again directly the train 
has cleared the crossing, and the red lights 
continue flashing until the gates are again 
vertical, when they are extinguished. » 

« The gates were of the « short arm » type, 
falling halfway across the road on the right 
hand side; there was a white line in the 
centre of the roadway, but small traffic 
islands on either side of the crossing are 
preferred as giving a more positive division 
opposing traffic streams. ‘The 
lightly constructed of 


between 
arms, which are 
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planks and_ striped black and white (see 
fie, 2) are motor worked up and down; 
they are perfectly counterbalanced and can 
easily be lifted by one hand. Each has three 
red lights facing road traffic, which are 
lit as soon as the arm begins to descend; 
the end light is « fixed » and the other 
two are flashing. At one crossing there 
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were miniature falling barriers across the 
pavement which were not much more than 
a gesture, and at another a side road was 
provided with a flashing yellow light and 
4 stencil « No Left Turn », working in con- 
junction with the gates. » 

« D.C. power at 110 V_ for the gate 
motors was furnished by a secondary bat- 
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tery, trickle charged through a transformer 
and metal rectifier from the 2200 V over- 
head power signal line. There were 
14 D.G. relays, and 6 A.C. track relays 
in the cabinet alongside. A cut out is 
provided which can be operated by the 
trainmen with a standard « switch key », 
so as to release the gates if, for instance, 
a train breaks down on the track circuit, 
but the signal engineer considered that the 
power of effecting such a release should be 


in the hands of the signal lineman only. > 


« We understood that the Long Island 
R.R. are well satisfied with their experience 
so far, and more installations are con- 
templated. | Records show that nearly 
90000 cycles have been completed in two 
years without a danger side failure and 
no safety side failure was recorded in ten 
months. » 


(i) Level crossings without keepers with 
automatic signals for road traffic. 


In several countries there is a measure 
of automatic working at level crossings but 
this does not include gates or barriers. 
Automatic red flashlight signals, track cir- 
cuit operated, are provided wherever this 
is considered necessary, taking into account 
density of road and rail traffic and _visi- 
bility of approaching trains. As examples 
we quote the following : — 


South African Railways. 
The number of automatic flashlight 


signal installations in use is 116 and the 
number contemplated for installation is 6. 


Automatic gates or barriers are not used 
and trials made with them some years ago 
were not considered satisfactory. 

The recognised flashlight — installation 
consists of two red flashing light signals 
units placed under each « Close Up » 
warning sien, at a height of approximately 
7'0” above the ground and situated about 
10’ from the railway lines. 

Signal units each have a mirror (Silvered 
glass not metal plated), a normal 8”, 30° 
spreadlight lens and two clear glass side 
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windows, one either side of each lamp unit, 
to give an indication to drivers of trains 
that the signals are operating. 

The lamps used have been 9 V1.3 
prefocussed, single centre contacts but will 
be replaced ultimately by 12 V 12 W lamps 
§. L. 116. 

Flasher relays used are the G. R. S. 
type K, D.C. 600 ohm for 10-12 volt oper- 
ation. 

Warning is given by normal track circuit 
operation, either A. C. or D.C. fed, depend- 
ing on whether the line is electrified or 
not. A minimum warning of 25 seconds is 
given for the fastest train. 


Power supply to lamps and flasher relay 
is obtained where possible from a trickle 
charged secondary battery. If a source of 
A.C. power is not available primary cells 
of the caustic soda type are used. 


Where necessary or feasible, the opera- 
tion of the lamps is repeated in the nearest 
attended signal cabin by the use of 1/4 ohm 
series relay. 


Circuit diagrams for double line and 
single line are given (see figs. 3 and 4). 

The lamps of each pair of light units 
light alternately at a rate of approximately 
30 flashes per minute. 

It is not the policy to use audible signals 
as a general rule. Trembler bells are occa- 
sionally used for the warning of pedestrians, 
whilst the flashing light signals are relied 
upon to warn road traffic. 

It is not considered necessary to give road 
traffic a « line clear » indication when 
there is no train in the warning area. 

It is a matter of opinion whether autom- 
atic signals without bars or gates are a 
satisfactory solution in the case of a double 
track railway. There exists the possibility 
that a road user may, after a train has 
passed, neglect to observe that the signals 
are working for a train approaching on the 
other line. 

The onus of crossing any railway level 
crossing is placed on the road users. No 
telephones to signal cabins are provided. 
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As automatic gates are not used, if the 
automatic flashlights operate continually, 
it is expected that the road user, after stop- 
ping, will proceed over the level crossing 
after ascertaining from visual observation 
that it is safe to do so. 


Rhodesian Railways. 


Although a number of factors have to 
be taken into account when deciding the 
necessity for the provision of automatic 
flashlight signals in these territories the 
major consideration is the density of road 
tratfic. So far these lights have only been 
provided in urban areas where they can 
be readily maintained. 

Fifteen crossings in Northern and South- 
ern Rhodesia are fitted with flashing light 
signals but no gates or barriers are pro- 
vided. There is no extension of this num- 
ber contemplated at the moment. 

The installation of flashlight signals con- 
sists of two pairs of signal lights on either 
side of the level crossing: the lights flash 
alternately and throw a beam of 40°. On 
the railway side whistle boards are fixed 
on the left hand side of the track about 
1/4 mile on either side of the level 
crossings. 

The method of control is by interlocking 
track relay which when de-energised causes 
the flasher relay to come into operation, 
giving a flashing rate of approximately 
40 flashes per minute. The whole instal- 
lation, including the operation of the 
flasher and flashlight relay and the light- 
ing of the signals, is fed by one set of 
12 V secondary cells trickle charged by 
means of a copper oxidised rectifier, while 
the track circuits are fed by two Edison 
primary cells per track circuit. These track 
circuits are so situated as to give about 
20 seconds warning to road traffic. 

A red flashing light only is provided 
and it is not considered necessary to 
amplify the visual signals by sound signals. 

The flashing light signal is a warning 
to road traffic and it is not considered 
necessary to provide a < line clear » indica- 
tion to road traffic. 
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In the case of double track, standard 
warning boards only are used as automatic 
signals without bars or gates are not con- 
sidered satisfactory in such cases. 

Protection signals at level crossings are 
warning signals and are not definite stop 
signals. Should an automatic stop signal 
become out of order and flash continuously 
it is the responsibility of the road user to 
determine by observation whether it is safe 
for him to cross the railway track. 


Egyptian State Railways. 

Sometimes it is the volume of road traffic 
only which governs the decision when con- 
sidering automatic signalling but in the 
majority of cases it is the traffic factor 
(road and rail) which is taken into account. 
So far the systeni has been used only in 
or near big cities where electric supply and 
specialised labour are available. 


Twelve automatic road signalling instal- 
lations are in service and 10 more are con- 
templated. 

Diagrams of the arrangements are given 
(see figs. 5 and 6). 

Only one aspect red flashing colour light 
signals are used. ‘There are no gates or 
barriers. 

Bells are used to duplicate the visual 
signals. 

A « line clear » indication is not given 
and is not considered necessary when no 
train is approaching. This saves current. 

A minimum warning cf 50 seconds of an 
approaching train is given to road traffic. 

The lights aie usually supplemented by 
a traffic policeman, who notifies the elec- 
trician in charge of maintenance if there 


is a failure of the lights and bells. 


(j) Level crossings with gates 
and keepers. 


A general description of the systems in 
use on the various railways was given by 
Mr. New ranps is his Cairo paper and we 
do not propose to repeat this, but to 
amplify the information given to cover the 
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points raised in the questionnaire now 
being reported upon. 


British Railways. 

The normal practice is to give warning 
to the crossing keeper by indicator and/or 
bell working in circuit with the block 
signalling apparatus. The time length of 
the warning varies. Location of the cross- 
ing as related to the block post in rear, 
density and nature of traffic, approach 
view and all other relevant factors are 
taken into consideration. 


Manual warning as described is consider- 
ed sufficient. It can readily be made 
flexible to meet varying conditions. 


Automatic warning, although eliminating 
possibility of failure of the human element, 
is not justified in cost except in automatic 
signalled territory where block posts are 
widely spaced and/or block apparatus is 
not in use. 


No formula has been determined as to 
the length of time above which the war- 
ning becomes useless, each case being con- 
sidered on its merits, and  apropriate 
instructions are issued to the crossing kee- 
per as to when he is to close the crossing 
to road traffic after « Line clear >» or 
« Train entering section » has been given 
on the block instruments. In special cases 
a treadle or track circuit operated enun- 
ciator is provided. 

In the case of automatic warnings the 
time factor is governed by local conditions 
but with all circumstances favourable 
90 seconds would be considered a mini- 
mum. 

The practice of giving a preliminary war- 
ning or « alert » is not adopted and apart 
from a minimum length of warning being 
given no account is taken of the varying 
speed of trains. 

Since the gate keeper is aware of the 
passing of a train automatic cancellation of 
warning is only advantageous in a_ few 
instances e.g. where the warning is by 
repeater block indicator and a_ train re- 
mains in a section for a considerable time 
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after passing the crossing, or where warning 
is by prolonged ringing of a bell which 
could be prematurely cancelled by the 
crossing keeper. 

As previously stated, automatic warnings 
are seldom used but in the case of a double 
track the warning is indicated separately 
for each line. 

The number of automatic train signal- 
ling devices installed at level crossings dur- 
ing the last five years is nil. 

It will be appropriate to quote here the 
Ministry of ‘Transport requirements for 
public road level crossings 

« Public Road Crossings. — At all level 
crossings of public roads, gates, where pre- 
scribed, must be constructed to swing alter- 
nately across the railway and across the 
road on each side of the crossing. They 
must be hung so as to be incapable of 
opening outwards towards the road. Stops 
to be provided to keep them in either posi- 
tion. » 

« Where the normal position of gates is 
across the roadway, arrangements will be 
required to work them either from a signal 
box, or by an attendant, for whom special 
accommodation may be necessary. Similar 
arrangements will be required where the 
Minister has issued a direction that the 
normal position of gates is to be across the 
railway, unless such gates are to be worked 
by the trainmen. The standard gated level 
crossing warning signs on the road approa- 
ches are the responsibility of the Highway 
Authority. > 

« At public road level crossings in or near 
populous places, gates to be either close- 
barred or covered with wire netting. » 

« Gates to be painted white and to carry 
red targets and red lamps, one on each 
side of the crossing. “Targets and lamps to 
shew in both directions along the road or 
railway according to the position of the 
gates : they need not however shew towards 
the railway if there is a stop signal protect- 
ing the crossing. « Cat’s eye » reflectors 
to be provided where necessary at crossings 
over important roads. » 


« Worked distant signals, interlocked with 
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the gates, to be provided, unless traffic con- 
ditions, view of gates, etc, warrant the 
omission of this additional protection. The 
use of unworked distant signals to be res- 
tricted to level crossings where the gates 
are normally closed across the railway and 
are operated by the trainmen, but for such 
crossings suitable distant warning notices, 
illuminated at night if necessary, are pre- 
ferable. >» 

« At important level crossings, or where 
conditions require them, stop as well as 
distant signals interlocked with the gates 
to be provided. » 


« At level crossings of public roads or foot- 
paths a bridge or a subway for pedestrians 
may be required. On wicket gates, bolts 
may be necessary to enable the signalman 
or attendant to lock them. » 


« Attendants at level crossings should, as 
a rule, receive warning by indicator, bell, or 
both, of the approach of trains from either 
direction; a telephone may also be neces- 
sary, depending on local conditions. » 

« At crossings carrying heavy road traffic, 
warning that the gates are about to be 
closed across the road may, in approved 
cases, be given by traffic light signals of 
standard pattern, interlocked with the 
gates. > 


Rhodesian Railways. 


There are no manned gates or barriers 
in these territories nor are any public level 
crossings provided with gates or barriers. 

Egyptian State Railways. 

On main lines and also at important 
level crossings on branch lines where vis1- 
bility is bad owing to curves, trees, etc. It 
is the practice to install bells for warning 
the crossing keeper. 


Manual warning is preferred with an 
acknowledgement bell code or telephone. 

A warning longer than 10 minutes is 
regarded as ineffective but it depends on 
the distance from the block post from 
which the warning is given. 

There is no system of automatic warning 
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in use and no arrangement of giving an 
« alert > prior to the warning is in use or 
considered necessary. 

No consideration has been given to the 
adoption of a constant length of warning 
for all classes of trains and it is not thought 
that this is necessary, 

The painting of gates or barriers has 
been changed to red and white instead of 
the usual black and white. Red lights on 
the gates or barriers have always been used 
and expertinent is now being made with a 
material called « Scotch light », which is 
stuck to the gates or barriers and shines 
very brightly when the headlights of cars 
are directed to the gates or barriers. 

Traffic lights are used in lieu of gates or 
barriers but not in amplification of gates 
or barriers. Distant control of gates or bar- 
riers is not in use, neither are flexible gates 
or barriers. 


South African Railways. 


As long a warning as possible is given 
to the person in charge of a crossing but 
- . . = 
this is usually adjusted as the result of 
experience. Too long a warning results in 
delays to road traffic, whilst too short a 
warning results in delays to trains. 


If a gate controlled crossing comes, within 
the area of an interlocked station, warning 
is given by the signalman in charge by bell 
signal, otherwise warnings are given by 
means of track circuits. : 

Above 8 minutes, it is considered a warn- 
ing might be useless unless the gate keeper 
is intelligent and efficient. 


In the case of an automatic warning the 
minimum time which will elapse before the 
train reaches the crossing is 40 seconds but 
this is increased according to the road traf- 
fic density. Ii is not considered necessary to 
give a preliminary warning or alert before 
the final warning of the approach of a 
train, neither has it been found necessary 
to arrange for the length of warning time 
to remain constant whatever the speed may 
be — the minimum warning time is fixed 
to cover the fastest train. 
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It is found advantageous to cancel a war- 
ning automatically in the case of multiple 
tracks only. 

In the case of two or more tracks gate 
keepers are given warning indications for 
each track separately. 

In the last five years only one set of 
barriers and warning devices has been 
installed. The policy in South Africa is 
to eliminate barrier controlled crossings by 
the provision of bridges or subways. 

Each barrier carries a red disc and light. 
Flashing light signals are also provided to 
eive adequate warning. This was found 
necessary at least 20 years ago to prevent 
damage to barriers. Road traffic lights are 
seldom provided in lieu of gates or barriers 
where crossing keepers are employed. 

When a level crossing is used largely by 
pedestrians, wicket gates without interloc- 
king are provided in addition to road _bar- 
riers. These wicket gates are closed at the 
last moment possible. The problem of 
trapped pedestrians is not peculiar to level 
crossing barriers worked from a distance, 
which is avoided where possible, but at 
some level crossings a turnstile type wicket 
gate is used with a ratchet feature which 
allows egress from but not admittance to 
the level crossing. 

Swing gates are not used at public level 
crossings. Rigid booms are used, either 
tubular or lattice, with flexible or semi- 
flexible fringes. The flexible type consists 
of a network of solid wire pieces about 6” 
long, hooked at either end to light metal 
rings. The semi-flexible type consists of 
vertical metal slats about 1” wide and 
3/16ths” thick, which depend from the 
boom. Both are effective and easily 
repaired, 


Indian Government Railways. 


At non-interlocked level crossings the 
gate keeper depends on the range of vision 
or audible warning or whistle of the 
approach of trains, and is governed by 
rules laid down that the gates will normally 
remain closed to road traffic. Where the 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


Marcu 1952 


road traffic is heavy and visibility is impair- 
ed, due to curves and other factors, signals 
interlocked with the gates are provided. At 
busy level crossings a telephone is also pro- 
vided at the level crossing, connected to the 
nearest block station. 


As an alternative to manual warning by 
bell or telephone, warning by track circuits 
or treadles is used. The particular method 
adopted depends on local conditions. 

As regards the length of the warning, this 
depends on the speed of trains, the location 
of the level crossing and the type and num- 
ber of gates used. Where a telephone com- 
munication is provided the warning is 
usually given immediately after the train 
enters the block section in which the level 
crossing is located. The minimum time 
required is 3 minutes but where the warn- 
ing is by automatic means a minimum of 
2 minutes is usually allowed. 


The amplification of the warning by an 
alert is not in use in India. 


In the case of double track, as gates have 
to be closed in every case, no differentia- 
tion is made for trains from different direc- 
tions, except where the warning is by tele- 
phone, when the direction of the train is 
given to the gate keeper. 

The number of automatic train warning 
devices installed during the last five years 
is very small. On the E. I. Railway only 
one such device has been installed, which is 
briefly described as follows 

The level crossing is situated across qua- 
druple tracks about a mile and a half from 
the signal cabin of one station and about 
two miles from the signal cabin at the 
station on the other side of the crossing. 
The road and rail traffic are both fairly 
heavy. To ensure speedy operation the 
level crossing is protected by lifting barriers 
instead of hinged gates. Signals interloc- 
ked with the barriers have been provided 
for rail traffic on both sides of the crossing. 
A warning bell worked by track circuits 
has been installed at the level crossing. 
The arrangement has proved very satisfac- 
tory. 
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The only progress that has been made 
to make the crossing gates or barriers more 
visible to road users is the provision of red 
cluster reflecting signs at places where 
lamps did not previously exist. Road traffic 
lights are not used in conjunction with 
crossing gates or barriers. 

Turnstiles ares provided alongside the 
road gates for use by pedestrians. 

No flexible gates are in use in Indian 
Government Administration. 


New Zealand. 


There are very few crossings protected by 
gates with keepers in New Zealand. 

The method of giving warning of the 
approach of trains is automatic by track 
circuits, except for shunting movements. 
The length of the warning is 15 seconds on 
single lines and 20 seconds on double lines. 
An alert to precede the warning is not used. 

It is considered essential to have the 
warning automatically cancelled by the 
train itself after passing the level crossing 
in order to avoid delays to road traffic. 

Twenty four automatic train warning 
devices have been installed during the last 
five years. 

In the few cases where barriers are used, 
those only extend halfway across the road 
so there is no question of road users being 


trapped. 


(k) Level crossings without keepers and 
without automatic devices giving warning 
of approach of a train. 

British Railways. 

Ungated public level crossings are only 
permitted on « Light » Railways 1. e. lines 
of low category where rail traffic is infre- 
quent and speeds are low. Warning signs 
are provided in accordance with Ministry 
of Transport requirements. 

Drivers must sound the engine whistle 
when approaching ungated public level 
crossings. The ordinary engine whistle 
sounded for a few seconds is considered 
adequate. No improvement to the usual 
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engine headlamps at night has been found 
to be necessary. 

Cattle guards are provided on each side 
of the crossing over the railway in such a 
way as to prevent animals straying along 
the railway, without impeding the passage 
of animals over the railway. 

There is a small number of crossings on 
minor branch lines without keepers but 
where gates are provided, which are nor- 
mally open to road traffic. The gates are 
operated for the passage of trains by the 
train crew. 


Rhodesian Railways. 


Railway Regulations lay down that a 
driver must give one long whistle when the 
engine or leading vehicle reaches the level 
crossing warning board (situated at the 
side of the railway track about 1/4 mile 
from the level crossing). At second whistle 
must be sounded 50 yards before the train 
reaches the level crossing and this must be 
continued until the engine is actually on 
the public road. The engine whistles in 
use are powerful and found to be satisfac- 
tory. 

The type of engine head light employed 
is Stones Steam Turbine Electric Headlight 
which gives a beam of 110 ft. candles inten- 
sity at 75 ft. (62 -V 250 W)i These large 
head lights have proved satisfactory and it 
is not considered any useful purpose would 
be served by dipping or flashing. 


Egyptian State Railways. 


The engine whistle is used when ap- 
proaching a level crossing only where visi- 
bility is poor. The ordinary engine whistle 
and head light are found to be satisfactory. 


South African Railways. 

Drivers are required to give two whistle 
signals, viz 

(a) A short blast at a whistle board 400 
yards from the crossing and lasting for 
100. yards; 


(b) A long blast from a whistle board 
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125 yards from the crossing and until the 
engine passes over the level crossing. 

No improvement beyond the ordinary 
engine whistle and head light have been 
found to be necessary. 


Indian Government Railways. 

There are no level crossings as described 
in this heading on Indian Government 
Railways. 


New Zealand Railways. 


Whistle signal from the locomotive has 
to be given at all public level crossings. 

The duration of the whistle and the 
point of sounding are left to the discretion 
of the engine driver. 

The ordinary engine whistle and engine 
head lights are found to be satisfactory. 


Il. Private level crossings. 


As already stated in the Introduction, the 
definition of a private level crossing is 
that there is a restricted user of such cros- 
sings limited to the owner of the land on 
each side of the railway, or, where access to 
property from a public road is severed by 
the railway, tradesmen and others who have 
legitimate business with the owner of the 
property can make use of the level crossing. 
On British Railways, the terms used to de- 
scribe the crossings are « accommodation 
crossing » in the circumstances first describ- 
ed, and « occupation crossing > in the last 
instance, 

The problems involved in the use of 
private level crossings do not appear to 
be so acute in other countries as in Great 
Britain where the density of rail and road 
traffic is so high but as no doubt similar 
difficulties are encountered in all countries 
to some extent we are dealing fairly exten- 
sively with the position in that country. 


British Railways. 


The legal position at private level cros- 
sings in Great Britain is that the ‘Transport 
Commission, as successors to the various 
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Railway Companies, are responsible only 
for the maintenance of the fencing and 
gates and the roadway over the railway be- 
tween the gates. They are not under obli- 
gation to otherwise protect the users of the 
crossing and cannot be held responsible for 
injury to persons or animals, or damage to 
property being taken across the railway, 
except in special circumstances. 

Protection, with some exceptions, is con- 
fined to field gates opened by the road 
users, and in some cases cattle guards are 
installed, but safety of rail traffic as well 
as their own depends on the care and vigil- 
ance of the road users. The large majority 
of such crossings in Great Britain are still 
of agricultural field to field and farm to 
road type and are used mainly by persons 
acquainted with local conditions, but the 
risk of serious derailment is no longer 
negligible with the increasing use of motor 
vehicles, including heavy lorries, tractors, 
elevators, combined harvesters and other 
types of modern farm equipment. 

The main risk of accident occurs at those 
occupation crossings which in the course of 
years have acquired a much heavier user 
and in many cases have assumed the cha- 
racter but not the legal status of public 
road crossings. 

The gates provided are usually of the 
single field type which close against the 
road but not against the railway. ‘They are 
hung to open away from the railway sO as 
to close when released after opening. They 
are provided with self closing latches and 
are intended to be fastened when not in 
use. There are penalty notices fastened to 
the gates « Keep this gate shut. Penalty 
AQ =>. 

In the majority of cases there is not room 
inside a gate for a vehicle to stand clear of 
the railway and the practice should be to 
open the further gate first so as to have a 
clear run over the railway and through the 
gate on the other side, after which the 
user should return to close the gates. This 
practice should also be followed where 
there is only one man in charge of cattle. 
Unfortunately, where a crossing is in fre- 
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quent use there is a tendency to prop the 
gates open with the consequence that ani- 
mals stray on the line and frequent acci- 
dents occur due to this. 


Whistle boards are sometimes provided 
at an appropriate distance on each side of 
a level crossing when the sight of approach- 
ing trains from the crossing is restricted 
from various causes, but it is not the 
general practice to provide whistle boards. 


At some crossings where droves of ani- 
mals, heavy vehicles, tractors, etc. are fre- 
quently being taken across the railway a 
telephone is provided at the crossing, con- 
nected to the nearest block post, so that it 
can be ascertained when it is safe to cross. 
The apparatus is usually provided at the 
cost of the owners of the crossing, who also 
bear maintenance costs. 


Modern developments in agriculture are 
bringing many problems to be faced so far 
as crossings over the railway are concerned. 
For instance, farmers are finding great dif- 
ficulty in getting their vehicles and imple- 
ments across the track. The regulation 
gates between the fields and the railway 
are 10’ wide and it is impossible to get 
large trailers and combines through them. 
The railways will only widen the gates if 
the full cost is paid by the owner. 


The users of private railway crossings are 
advised and constantly reminded that they 
are under obligation to tell the nearest sta- 
tion master when they require to take 
exceptional loads, heavy vehicles, etc. across 
the railway so that handsignalmen can be 
posted to protect the operation, but the 
nature of the traffic now using such cros- 
sings has altered by the growth in the 
employment of modern farm equipment to 
an extent where it is virtually impractic- 
able to carry out this requirement to the 
full extent. Where handsignalmen are 
provided in connection with legitimate user 
the cost is borne by the railway Executive. 


There are more than 22 600 accommoda- 
tion and occupation crossings in Great Bri- 
tain and it has been stated that over 700 
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carry road traffic greatly differing in volu- 
me and character from that for which they 
were originally provided, also that over 200 
of these have become in substance, though 
not legally, public crossings. ‘This growth 
in the user of many private crossings is due 
to a variety of causes such as the develop- 
ment of land only accessible by an occupa- 
tion crossing for industrial purposes, cara- 
van and camping sites, factories and aero- 
dromes, etc. 


There is infinite variety in the conditions 
applying to the many private level cros- 
sings in Great Britain. An _ interesting 
example exists at an Aerodrome near Bris- 
tol where the hangars erected for the hous- 
ing and servicing of the « Brabazon » and 
other large aircraft are situated on the 
down side of a double railway track, whilst 
the airfield and runways are situated on 
the up side of the railway. The aircraft 
are towed by tractors between the hangars 
and the airfield over the crossing, which 
consists of a 90’ wide concrete roadway be- 
tween the railway fences. The crossing is 
closed by 90’ electrically controlled sliding 
gates operated from a switch room adjacent 
to the crossing. The controlling switches 
are operated by an employee of the Air- 
craft Company and are released by a lever 
in the nearby railway signal box. The me- 
thod of operation is for the gate keeper to 
telephone to the Air Traffic Controller on 
the airfield, who in turn telephones to the 
railway signalman asking for permission 
to use the crossing. ‘The railway signal- 
man, if in a position to release the cros- 
sing, informs the ‘raffic Controller of the 
length of time available for the crossing to 
be used and he then operates the release 
lever in the signal box which enables the 
gate keeper to operate the gates. The oper- 
ation of the release lever in the signal box 
locks the appropriate railway stop signals 
for both directions at danger, also the 
release lever in the signal box cannot be 
operated unless certain track circuits are 
unoccupied. The release lever cannot be 
returned to normal to enable railway trat- 
fic to be resumed until the crossing gates 
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have been properly closed and locked 
across the level crossing. 

There are a number of ways in which 
a greater measure of protection can be 
given at busy private crossings e.g. by 
bridging, by diverting the roadway to a 
nearby existing bridge or public level cros- 
sing, by dedicating the roadway to the 
public and providing the standard public 
crossing form of protection, or by main- 
taining the private status of the crossing 
and providing some form of warning 
apparatus with or without controlled bar- 
riers or gates. 

As matters stand at present, protection 
at the great majority of these private cros- 
sings is confined to field gates opened by 
the road users, and, as has been mentioned, 
safety on rail and road depends primarily 
on their care and vigilance. The law still 
lays down no specific obligation on any 
of the parties concerned to provide and 
pay for the added protection which the 
increased risks demand but, usually, the 
railways have not been responsible in any 
way for the increase in road traffic at 
private crossings. The whole difficult 
question has been reviewed in a_ recent 
report by the British Transport Commis- 
sion which is now under consideration by 
the Minister of Transport. 


New Zealand. 

Provided a private level crossing has 
been authorised for vehicular traffic, no 
obligation is placed upon the users to 
advise the railways where heavy vehicles, 
exceptional loads, etc., are to be taken 
across the railway. 

It is not the practice to provide tele- 
phones at such crossings to enable the 
users to ascertain when it is safe to cross 
the railway. 

Where there is heavy Jocal industrial 
traffic over a private crossing warning bells 
are provided. 

There is one case where an airstrip cros- 
sing is provided with fixed signals both 
for rail and air traffic. ‘The time delay 
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in clearing after rail or air traffic is two 
minutes. 


Indian Government Railways. 


In the case of exceptionally heavily 
loaded traffic which would be likely to 
endanger the safety of trains, the user of 
the crossing has to obtain the permission 
of the railway authorities before crossing 


the track. 


The provision of telephones at unat- 
tended crossings has not been introduced. 


It has not been found necessary to 
provide warning bells at private crossings 
as these are mostly across unimportant 
tracks such as sidings to factories, etc. 


There are certain level crossings which 
are used entirely by other Government 
Departments such as the Canal Depart- 
ment. These are unmanned level crossings 
with gates permanently locked and used 
by canal officials who have a master key 
with them. These level crossings are on 
roads along the main canals and distri- 
butaries. 


South African Railways. 


The onus of crossing over any railway 
level crossing, whether public or private, 
in safety is placed on the road users. 

There are no special conditions applying 
to private level crossings. 


Egyptian State Railways. 

It is apparently the practice in this State 
to employ keepers at all level crossings, 
whether public or private, except where 
only footpaths cross the line. 


Rhodesian Railways. 


As previously stated, responsibility for 
crossing the railway in safety in those ter- 
ritories is placed upon the road users. 

No level crossings are provided with 
gates or barriers except in the case of cer- 
tain private field crossings, where the oper- 
ation of the gates is the responsibility of 
the user. 
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Ill. Level crossing of railway tracks 
by a road carrying a running rail- 
way (urban or suburban). 


The number of level crossings of this 
category is very few. ‘There are none on 
British Railways and the correspondents 
in other countries report the same position, 
with the exception of the following : — 


New Zealand. 


Generally speaking no signal is given to 
road traffic other than a stop signal when 
a train is due. Road traffic is then stopped 
by flashing red lights, bells, etc., while the 
train has right of way. As soon as the train 
has passed and the road crossing clear, the 
signals stop and the road traffic has right 
of way. 

In a few instances where trams cross the 
railway both tram and railway traffic is 
controlled by interlocked railway signals. 
In these cases preference is given to the 
rail traffic for right of way. 

An instruction states — Speed must be 
reduced to 25 m.p.h. over these crossings 
when crossing keepers are on duty and to 
6 m.p.h. when crossing keepers are not 
on duty. Trainmen must be prepared to 
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stop their trains if necessary before foul- 
ing any of these crossings. 

There is no difference in the length 
of warning given by automatic signals to 
drivers of road vehicles and to drivers of 
rail vehicles passing over the crossing. 

Derailing switches are not provided. 


South Africa. 


Such a crossing is treated exactly as any 
other. 


Distant and close-up warning signs are 
provided and flashing light signals func- 
tion when a train is approaching the level 
crossing. 

* * * 


We would say, from the point of view 
of British Railways, that if any such cros- 
sing was contemplated a controlling signal 
box would be installed and protection for 
the railway would be implemented to 
include catch points or other derailers for 
the rail vehicles using the level crossing so 
as to protect the purely railway movements. 
Automatic protection on similar lines could 
no doubt be devised but the main consider- 
ation would be the protection of railway 
movements. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


ENLARGED MEETING OF THE PERMANENT COMMISSION 
(STOCKHOLM, 1952.) 


QUESTION III. 


Economic aspects of : 


a) discontinuing service on old railway lines; 


b) construction of new railway lines; 
with regard to the possibility of handling transport with 


other means. 


REPORT 


(America (North and South), Australia (Commonwealth of), Burma, China, Ceylon, 

Denmark, Egypt, Finland, India, Irak, Iran, Trish Free State, New Zealand, Norway, 

Pakistan, South Africa, Sudan, Sweden, United Kingdom of Great Britain and North- 

ern Ireland and the territories for whose international relations the United King- 
dom is responsible), 


by Arne Sjoperc, M.A., 


Chief Research Economist, Swedish State Railways. 


I. The general problem of adaptation 
of railway facilities to changing 
conditions. 


The growth and development of the 
national economies of the world have been 
closely related to the development of trans- 
portation. The dynamic, ever-changing 
nature of economic life in all industrialized 
countries necessitates continuous adjust- 
ment of the transportation system to chan- 
ges in the nature of demand for transport 
services; to technical improvements in dif- 
ferent means of transport, causing shifts 
between these means in their relative eco- 
nomy and serviceability; to changes in eco- 
nomic organization; and finally, to changes 
in government transport policy. 


Such adjustments of the transportation 
system to changing economic and technical 
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conditions have occurred throughout the 
history of transportation. From the advent 
of railways up to about 1920, these adjust- 
ment processes in most countries mainly 
consisted in the endeavour to keep railway 
construction and development abreast of 
the needs of the rapidly growing popula- 
tion and mounting industrial production. 
Since 1920, the situation has radically 
changed and the transport problem is no 
longer merely a railway problem. In view 
of the rapid economic and technical advan- 
ces made by the railways’ competitors in 
the highway, waterway, pipeline and _ air- 
way fields, the general problem of the 
transportation system is now more hetero- 
geneous and complicated than _ before. 
Though still the backbone of inland 
freight, and in most countries of inland 
passenger transportation too, the railways 
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nowadays have to share a considerable part 
of the total transportation volume with 
these younger services. Each of these ser- 
vices competes with the railways on an 
increasing and intensified scale. In order to 
maintain their place in the transportation 
svstem, it is necessary for ‘the railways to 
adjust their policies on size and develop- 
ment of railway facilities, operative me- 
thods, pricing, ete. to the changed condi- 
tions on the transportation market. 


A country’s transportation system is 
dependent on its geographical nature, the 
size, regional distribution, and general 
structure of its population and economic 
life. the economic and technical structure 
of its existing transport facilities, and the 
varying aims of its transportation policy at 
different times. Since these factors deter- 
mining the character and extent of the 
transportation system have shown funda- 
mental differences at different periods, they 
have entailed numerous and varied pro- 
blems of adaptation with regard to the 
length and course of railway lines, their 
density per unit of land area, the number 
of stations and junctions and their loca- 
tion, etc. In view of the geographic rigi- 
dity that characterizes inland transport 
routes (railways, highways and canals) this 
process of adaptation, if carried through at 
all, has usually been exceedingly time-con- 
suming and inadequate. 

The modification of a railway system by 
closing down old lines or by adding new 
ones is an important example of the pro- 
blems of adjustment encountered in adapt- 
ing the transport system to those changes 
in transport technique or in the extent, 
nature, and trend of the demand for trans- 
port services that occur in a dynamic com- 
mercial and industrial system. Certain 
changes of this latter kind may be relati- 
vely limited with respect to time, invol- 
ving only minor alterations in the structure 
and scope of the transport services. So far 
as the railways are concerned, such changes 
generally require adjustments only with 
regard to price or production policy with- 
in the framework of the existing services; 
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hence they seldom have any repercussions 
on the traffic volume of such magnitude as 
to necessitate the closing down or construc- 
tion of railway lines. However, other 
changes in the demand for transport ser- 
vices, associated with more far-reaching 
changes in the way of life of the commu- 
nity, may serve permanently to alter the 
nature and scope of that demand. Such 
major changes may lead to radical and 
large-scale modifications of the transport 
system as a whole and, where the railways 
are concerned, to the consideration of a 
change-over to entirely new forms of oper- 
ation, greater expansion or greater reduc- 
tion of lines and rolling stock, etc. 

Railways, like other land transport faci- 
lities, are characterized by relatively great 
rigidity in regard to the geographic extent 
of existing routes. Comparatively substan- 
tial changes of long duration are therefore 
required in the magnitude and nature ot 
the demand if they are to influence the 
railways’ policy relative to the construction 
of new lines and other permanent establish- 
ments. The main reason for this lies, of 
course, in the vast outlay that every such 
change in the railway system involves. 
With regard to cuts affecting the size or 
operation of railways, it is usually another 
factor that serves to limit their adapta- 
tional capacity; namely, that the railways 
generally occupy such a position in the 
national transport system and economic life 
that considerations other than directly 
financial often fundamentally influence 
their scope and modes of operation. For 
instance, social, strategic, political, and 
other public interests may make such 
demands on a country’s railways that ma- 
jor obstacles will arise to any rational 
adjustment of the capacity and organization 
of its transport services to the actual work 
they have to perform. . 

In most countries, the transport require- 
ments have undergone fundamental chan- 
ges with respect to nature, scope, and 
geographic distribution since the first days 
of railways. Up to the end of the second 
decade of this century, there proceeded a 
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continuous long-term increase in the traffic 
volume of the railways — which develop- 
ment largely coincided with the epoch of 
railway construction. During this period, 
the railways were the predominant means 
of land transportation in most countries. 
Because the primary need of transport faci- 
lites that once prompted the advent of 
railways mounted in pace with the conti- 
nued geographic expansion and increasing 
capacity of the railways, and because the 
latter themselves were often, in the last 
analysis, responsible for the new needs that 
eradually arose, exceedingly good requisites 
existed for a continuous and_ effective 
adjustment of the transport system to the 
existing or anticipated requirements. The 
general view that the railways offered great 
possibilities of resolving all conceivable 
transport problems entailed, however, in 
most countries with railways, many some- 
what irrational railway projects and con- 
struction schemes. In certain circumscribed 
regions the railway capacity, therefore, 
sometimes became far too great in relation 
to the existing demands on it. A lack of 
balance between demand and _ available 
facilities resulted, in many cases, from the 
fact that in certain respects the advent and 
configuration of the railway network were 
characterized by local and regional poli- 
tical interests, by speculations in personal 
gain, or by other motives with little or no 
bearing on the question of an economically 
sound adaptation of the size and organiza- 
tion of the transport system to the total 
need of transport facilities then and in the 
future. The development of railways in 
relation to the general economic trend 
during different periods is treated more 
exhaustively in Chapter III. 


In certain countries, general state plans 
for the expansion of the railway system 
were devised from the very outset. How- 
ever, State planning and control were in 
general limited to the question of the 
location and course of certain trunk lines; 
the network of branch lines or of local 
lines linked therewith being delegated in 
great part to private or local interests. 
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Local pride, the romantic aspect of rail- 
ways, and a desire « to be on the railway 
map »> prompted many such branch and 
local lines that began and ended at unim- 
portant places. In many cases the extent 
of and the area served by the trunk lines 
were determined by other considerations 
than economic, e.g. considerations of de- 
fence policy or the desire that the new lines 
should bring economic prosperity to pre- 
viously undeveloped regions («_ break- 
ground » motive). The planning of loca- 
tions and routes, and problems associated 
therewith, are treated in greater length in 
Chapter 1. 


Whereas the years up to 1895 constituted 
the era of extensive railway construction, 
which saw the advent of the main lines in 
most national railway networks, and in 
which the foundations of those railway 
systems were laid, the period from 1895 to 
1920 was to emerge as the age of more 
intensive expansion, during which the exist- 
ing main-line network was implemented 
and improved in various respects by the 
establishment of branch lines, the addition 
of a second or third main line to previously 
single tracks, and further sidings at mar- 
shalling yards, etc. The years since 1920 
may be characterized as the epoch of com- 
mercial and technical rationalization of the 
railways. This development must be view- 
ed with due regard to the far-reaching 
structural changes in economic, political, 
and social conditions which occurred in 
most countries after World War I, and 
which were to bring in their trail compre- 
hensive changes in the volume and nature 
of transport requirements as well as in 
competitive conditions on the transport 
market. By 1920 the epoch of railway 
construction had more or less been passed 
in the more highly-developed countries, 
and their railway systems were considered 
in the main to be complete, so far as the 
number and extent of lines were concerned. 
Hence, the planning of railway networks, 
their scope and configuration, may be said, 
in most countries, to have been done with 
due consideration to the economic, techni- 
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cal, and social conditions that prevailed in 
commerce and industry and in the sphere 
of transport during the latter half of the 
nineteenth century. The railway systems 
thus planned were confronted after 1920. 
with completely changed conditions both 
with regard to the magnitude and nature 
of the demand for transport facilities, the 
relative monopoly enjoyed by the railways, 
and the technical, financial, and social 
requisites for operating them. 


If we disregard those changes in the rail- 
way systems that were necessitated by the 
revision of frontiers in Europe, we find 
that the process of adjustment to these 
altered conditions did not, broadly speak- 
ing, involve any changes in the scope and 
configuration of the railway networks, but 
was rather designed, through intensified 
technical and commercial rationalization, 
to increase the efficiency and competitive 
power of the railways, primarily in relation 
to the rapidly expanding road transport 
facilities. In most countries motorized 
road traffic began to assume major propor- 
tions in the early nineteen-twenties. As 
the highways were gradually expanded and 
improved and advances were made in the 
technical field, so did trucks — which at 
the outset were used only for local and 
short distance haulage — progressively come 
into use for increasing distances, i.e., in 
such spheres of the transport market as had 
hitherto been dominated by the railways. 


The heightened competition between 
railways and road transport, especially dur- 
ing the great depression of the early 
nineteen-thirties; the threat that road 
transport apparently canstituted to the 
financial position of the railways; the pes- 
simism as to the railways’ future that was 
often expressed even by their own mana- 
gements; the widely-held view that the rail- 
ways were an obsolete and declining indus- 
try and that road transport was in a posi- 
tion to take over most of the transport 
work of the railways all these considera- 
tions entailed, in most countries, a far- 
reaching progressive reduction of the rail- 
ways’ capacity (rolling stock, personnel, 
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etc.) in pace with the declining volume of 
traffic. In this process of adjustment the 
question of reducing the scope of the rail- 
way networks, or their operation, in many 
cases became ripe for consideration. In 
general, however, this adaptation process at 
the outset assumed the form of a consoli- 
dation of the railway systems, either by 
private mergers or by nationalization to a 
major or minor extent. In the railway 
network that were thus consolidated, the 
adaptation was continued to some extent 
either by closing down relatively unprofit- 
able lines or by introducing simpler and 
cheaper modes of operating them. In 
many cases railway traffic was replaced by 
road traffic, usually owned or supervised 
by the railway. 


In the adaptation process of the railways 
to the changed conditions, many measures 
were carried through not only to meet com- 
petition from road transport, but also to 
effect operating economies, accelerate train 
schedules, develop additional traffic, etc. 
Store-door collection and delivery of rail- 
way freight steadily increased in most coun- 
tries. Train speeds were raised consider- 
ably, this being found one of the most 
effective measures in the competition with 
road transport. In order to make these 
higher train speeds possible, many coun- 
tries installed modern high-speed railway 
equipment, electrified their more import- 
ant main lines, improved their roadbeds, 
introduced motor rail cars, etc. Many new 
developments in the commercial field also 
came into being during this period. The 
process of general revision of passenger 
fares and freight-rate schedules with the 
object of efficiently meeting the changed 
conditions in economic life and in compe- 
tition from other means of transport, which 
process is still going on all over the world, 
started during the nineteen-twenties. The 
introduction of modern sales methods and 
public relations work of different kinds 
also belongs to this period. 


The most important part of this adap- 
tation process by the railways was, however, 
their work to increase the efficiency of 
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their operations by rehabilitating certain 
sections and abandoning other sections of 
their existing lines, constructing new ones 
to establish more efficient train services, 
and electrifying, motorizing, or dieselizing 
others. The attitude of the railways may 
be best illustrated by the following quota- 
tions from a resolution of the thirteenth 
session of the International Railway Con- 
eress Association in Paris, 1937, on the 
question of « Effects of the world crisis 
and road competition on the railway posi- 
tion, and the corresponding changes in 
railway commercial policy » 


« .. Under rational organization, road 
transport should be complementary to, 
rather than competitive with, rail trans- 
port. It should, therefore, only be encou- 
raged to the extent to which it is essential 
and affords a type of service not possible 
by rail. It is desirable, in particular, that 
special care should be taken to conserve 
long-distance and heavy traffics to the rail- 
ways, whose economic status should in the 
general interest be preserved. » 

« On those services where working is to 
be continued by the railway, the improve- 
ment of passenger facilities, by increasing 
the speed and frequency of trains, as well 
as improvements in their comfort, have 
proved to be efficacious means of meeting 
competition, and it is desirable to continue 
in this direction. » 


« On the goods side, experience has shown 
that regularity in delivery times, accelera- 
tion of transport, and extension of door- 
to-door facilities, are excellent means of 
increasing traffic, and should be adopted 
wherever possible. » 


« The experience gained by the different 
railway administrations has shown the 
benefits obtained from suitable advertising 
and general propaganda. It is most desir- 
able that all forms of advertising and pro- 
paganda be developed, that canvassing for 
traffic be intensified, that closer contact 
with clients be obtained in order better to 
understand their wishes and needs, and 
keep them informed as to the various pos- 
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sibilities and advantages to be derived from 
the use of the railway. >» 

« Speaking more generally, railways must 
continue to follow the commercial methods 
which have been proved sound in other 
spheres of business, especially since they 
now no longer enjoy a virtual monopoly 
of transport. » 


« It is also particularly desirable that rail- 
ways introduce methods designed to encou- 
rage the interest of employees in the deve- 
lopment of traffic and the economic posi- 
tion of the railway service. » 


So far as the less-used railway lines were 
concerned, the process of adaptation was 
neither so rapid nor so far-reaching as 
might have been expected in view of the 
swift fall in their traffic volume. This was 
due not only to the sluggishness that cha- 
racterizes railways in this respect and that 
is understandable in view of the predomin- 
ance of fixed expenditure; for the limit of 
profitable operation of such lines had 
shifted toward lower traffic densities as a 
result of the technical trend, including 
electrification of the main lines, the intro- 
duction of motor rail cars and rail buses, 
and simplified and less expensive methods 
of operation. Efforts by the railways to 
abandon such sections of the railway net- 
work as constituted, notwithstanding all 
rationalization measures, a substantial eco- 
nomic burden often failed because of the 
opposition of vested interests in communi- 
ties, labour or local governmental bodies, 
all interested in maintaining the status quo. 


Since World War II, State influence has 
been accentuated in ever wider spheres in 
the majority of countries. With regard to 
transport services this has entailed, in 
most cases, full nationalization of the rail- 
ways either by direct incorporation in the 
State administration or by merger with 
undertakings largely under State control. 
In several countries other transport facili- 
ties, primarily road and air, have concur- 
rently been subjected to more far-reaching 
State control in various respects than 
before. 
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As a result of this increased State control, 
the balance between the various means of 
transport embodied in the system as a 
whole, as well as the adaptation of the 
transport system to current demands, have 
undoubtedly come to be influenced to a 
high degree by the aims of the State's gene- 
ral economic policy, for instance with 
regard to the magnitude and purpose of 
investments, re-development of congested 
urban areas, decentralization or dispersal, 
both of industries and population from 
such areas, encouragement of a reasonable 
balance of industrial development in the 
different regions of a country, together 
with an appropriate diversification of 
industry in the various regions. “These are 
problems which have been dealt with in 
most countries during the last 10-15 years. 
Among possible measures to establish the 
desired aims of national policy, as regards 
e.g. investments, regional development and 
diversification of industry, opening up of 
resources in new areas of undeveloped 
regions or countries, transportation factors 
have often been of paramount importance. 
During the economic depression of the 
nineteen-thirties large-scale programs for 
maintenance and improvement of the per- 
manent way, construction of double tracks, 
electrification, etc., were devised in some 
countries as a part of the government's 
unemployment-relief programs. Measures in 
the transport field have also been discussed 
or applied as instruments of government 
policy to influence location and develop- 
ment of economic activities in different 
regions of a country, e.g. with the aim of 
securing better locational balance and 
diversification of industries between differ- 
ent regions of a country. A government 
may affect industrial location and develop- 
ment by building or providing means or by 
granting subsidies for construction of new 
railways, highways, waterways, etc., by regul- 
ating rates and service standards, ete., by 
subsidies to make possible cheaper trans- 
portation in certain areas or for certain 
kinds of traffic, e.g. workers, schoolchil- 
dren, certain agricultural products, ete. 
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National equalization of freight rates be- 
tween different regions is nowadays esta- 
blished in most countries, usually effected 
concurrently with nationalization of the 
railways. Even in U.S. A., with its private 
enterprise railways, there will soon be, 
according to a recent decision by the Inter- 
state Commerce Commission, a single basic 
freight-rate structure, composed of a uni- 
form freight classification and uniform 
rates, applying to freight traffic, moving 
under class rates for that part of U.S. A. 
roughly east of the Rocky Mountains. 
Only a minor part of freight traffic moves, 
however, under class-rates about 2.5 per 
cent of all carload shipments. The bulk 
of freight traffic moves under commodity 
and exception rates and is not touched by 
the new regulations. 


The growing responsibilities of govern- 
ments during the last few decades, in bring- 
ing about as favourable conditions as pos- 
sible for the establishment of a high level 
of economic activity and employment, a 
rising standard of economic efficiency and 
a rising standard of living, and the growing 
complexities of economic life, have made 
a greater measure of foresight, planning 
coordination and intervention by govern- 
ments necessary than before. National 
planning, national budgeting and long- 
term economic development programs are 
nowadays common concepts in Most coun- 
tries. 

Such long-term economic development 
programs are deemed to be of great value 
in the efforts to balance the national eco- 
nomy. They are of further importance as 
a basis for the coordination of economic 
policy, particularly with regard to the mag- 
nitude and purpose of investments in 
various fields, Such programs also take into 
account the probable future needs of 
investments on various transport facilities. 

Governments in many countries have also 
instituted regional development programs, 
e.g. the Tennessee Valley Authority (TVA) 
in U.S.A. one of the main purposes of 
which is the development of industry in 
the TVA region. Such major or minor 
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development areas, for which governments, 
cities or local communities have establish- 
ed promotion plans, occur in all countries. 

This expansion of economic analyses and 
prognoses in various spheres of economic 
life unquestionably facilitates the rapid 
surveying of those trends and_ structural 
changes that may come to influence the 
magnitude and nature of the demand for 
transport services; wherefore it should now 
be possible to carry out more smoothly and 
effectively the adjustments of the transport 
system to changes occurring in that 
demand. 

Even if the requisites for effective adap- 
tation of the railways to the prevailing 
needs have thus been improved in princi- 
ple, some difficulties nevertheless remain in 
regard to the practical realization of such 
measures. In countries where the railways 
have been completely nationalized or plac- 
ed under State control by other means, the 
railways are often subjected to political or 
social demands the fulfilment of which 
might constitute a substantial economic 
burden to them. However, a tendency can 
be observed — even in countries with rail- 
ways operating under State control or State 
supervision — to allow the railways on an 
increasing scale to conduct their activities 
on business-economical principles — which 
fact may be expected to ensure a more €co- 
nomically rational adaptation of the trans- 
port system to the existing needs. 

In shaping their business policy the rail- 
ways are often shackled in important res- 
pects by social-political or general econo- 
mic-political conditions. In State controll- 
ed railways, for instance, the salary- and 
staff-policy is usually subject to a system 
comprising the entire state administration, 
and the tariff policy and acquisition and 
disposition of capital subject to government 
resolutions. Even social legislation, etc. 
may necessitate undertakings by the rail- 
ways which serve to limit their possibilities 
of applying purely business-economical 
principles in their activities. 

To sum up, the question of modifying an 
existing railway system by closing down old 
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lines or by constructing new ones may be 
said to constitute one facet of the problem 
of keeping the transport services adapted 
to changes in the scope and nature of the 
demand on them. So far as the railways 
are concerned, such adaptation usually 
takes a considerable time. The radical 
change in the scope and nature of this 
demand, which has now appeared in rela- 
tion to the days when the railway systems 
in most countries assumed the structure as 
to number, course and configuration of 
lines that they still have in the main; the 
advent of new means of transportation, 
automobiles, pipelines, electric power trans- 
mission, etc., which, besides fulfilling new 
requirements, also took over transport work 
previously executed by the railway; changes 
in the technical and economic structure and 
in the geographic distribution of produc- 
tion (urbanization and suburbanization; 
trends towards small- or large-scale under- 
takings; substitution of new materials and 
products for older ones, etc.); and the 
mounting tendency to apply purely busi- 
ness-economical principles in determining 
the size and capacity of railway establish- 
ments — all these structural changes in 
economic life have necessitated general 
supervision and adaptation of the various 
elements of the business policy of railways, 
e.g. policy on the closing down or construc- 
tion of lines, stations and other facilities, 
or on rates and methods of production, etc. 


The planning of the location and course 
of the individual lines of a railway net was 
in almost every country made piece by 
piece and not coherently. As mentioned 
earlier, the railway systems in more indus- 
trialized countries were, in principal featu- 
res, built out as early as the beginning of 
the twentieth century, and even if there 
have afterwards been carried through cer- 
tain structural adjustments of the national 
railway systems, adding on of certain com- 
plementary lines and closing down of cer- 
tain lines that have lost their significance, 
the important changes in_ structure that 
have occurred in commercial life and in 
transportation since the end of the nine- 
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teenth century, mean that, even if the 
configuration of the railway net from the 
beginning would have been reasonable 
from an economic standpoint, it could 
now economically be drawn up in a more 
rational way. New conditions have arisen 
requiring new measures. What was good 
in 1870 and 1910 may be inadequate in 
1950, and what is good now will probably 
be quite inadequate in 40 years. Instead of 
the earlier planning piece by piece of the 
lines of a railway net the aim of the plan- 
ning must now be to lay down the totally 
required traffic routes, i.e. the traffic net 
as a whole, of a region constituting an eco- 
nomic unit. Regions of various size can 
there be concerned, e.g. the transport rou- 
tes within a city, or the routes within the 
influence region of a densely populated 
district, within a large geographic region, 
or within a whole country. With respect 
to countries, this total planning of the traf- 
fic net will be applicable principally for 
undeveloped ones. But in countries with 
well developed economic life and railway 
system it may also be advantageous to 
adopt this aspect of planning traffic routes 
in their entirety with a view to finding out 
what is wrong with the existing net and 
how it could suitably be improved by con- 
structing new lines or closing down exist- 
ing ones. Such a revision and examination 
of the line planning is urgent both for 
countries where lines were built piece by 
piece without a comprehensive plan and 
for countries where, before starting the 
railway building, they drew up more or less 
detailed plans for a railway net embracing 
the whole country. 


Il. Factors determining the original 
structure of railway systems with 
respect to location, number of lines, 
etc, 


From the very outset the railway net- 
works in different countries were planned 
and constructed to a large extent with the 
direct or indirect cooperation of the State. 

In certain countries the State itself under- 
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took in principle to construct and operate 
the railways; this was the case, for instance, 
in Belgium, various German. states, Aus- 
tria, South Africa and Australia. In other 
countries (the Netherlands, Sweden) a 
mixed system arose, certain lines being 
constructed and operated by the State, and 
others resulting from private initiative, 
though with a certain amount of State con- 
trol with regard to construction and oper- 
ation. 

Lastly, in some cases (Great Britain, 
France, U.S. A., etc.) the State adopted the 
policy of leaving the construction and ma- 
nagement of the railways to private compa- 
nies, but intervened by means of subven- 
tion or other encouragement to stimulate 
private enterprise in those cases where the 
lines had to run through parts of the coun- 
try where traffic was not sufficient to give 
an adequate return on the capital invested. 

This stimulation of private enterprise 
was accomplished by different means in 
different countries. In some a subvention 
in money was given; in others the State 
acquired a certain proportion of the shares, 
supplied a certain part of the capital on 
favourable terms, guaranteed a minimum 
amount of interest on capital invested, 
granted land to aid in construction of pio- 
neer railroads or exempted the railway 
companies wholly or in part from taxa- 
tion. 

The first railways may generally be said 
to have been built piece by piece, under no 
comprehensive plan and without any long- 
term considerations as to fitting in a 
national railway system. Only in a few 
countries, including Belgium, France, the 
Netherlands, Austria, some German states, 
and Sweden, were there devised, at an 
early stage of the epoch of railway con- 
struction, government-approved plans relat- 
ing to the location and course of the main 
lines, and sometimes the branch lines too, 
in the national railway systems. 

_As an example of such planned expan- 
sion of the railway network, an account 
will be given here of the development in 
Sweden. <A far-sightedness rather unusual 
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in railway construction history was shown 
by the Swedish parliament (Riksdag) at 
the beginning of railway construction in 
Sweden a century ago. At its 1847-48 ses- 
sion the Riksdag declared in principle that 
there should be a nation-wide railway sys- 
tem with the State taking the lead in. its 
construction. 

Thus the construction of the Swedish 
Railway network was based from the outset 
upon the fundamental principle that the 
State must occupy a prominent position in 
this section of the system of communica- 
tions. At the 1853-54 session of the Riks- 
dag it was resolved, as a general rule to be 
adopted in Swedish railway policy, that the 
main lines — the trunk lines — should be 
constructed and operated by the State, 
whilst the building of other railway lines 
should mainly be left in the hands of 
communal interests or private companies. 
It is beyond question that the Swedish 
railway network would never have attain- 
ed its present wide ramifications for 
local traffic if the State alone had been 
responsible for its development. Commu- 
nal interests and private companies contri- 
buted in no small degree to the construc- 
tion of the greater part of the country’s 
railways, in some cases with State support. 
This will be realized from the fact that 
69 per cent of the existing railway network 
was built by private enterprise, and 31 per 
cent by the State. 

The entire control of railway construc- 
tional work resolved upon by the Riksdag 
of 1853-54 was entrusted to Colonel Nis 
Ericson — a brother of the inventor, JOHN 
Ericson — who also drew up a scheme for 
laying out the trunk lines which was mainly 
followed subsequently. On December 1, 
1856 it was possible to open the first sec- 
tions of the trunk lines for traffic. The 
principle trunk lines in southern and cen- 
tral Sweden were completed rapidly during 
the eighteen-sixties and early seventies, and 
the work of railway construction was then 
extended northwards. 

In the meantime certain departures, in 
both directions, have been made from the 
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fundamental principle laid down by the 
Riksdag in 1853-54, inasmuch as the State 
on the one hand constructed branch. rail- 
way in the sparsely populated northern 
areas of the country (Norrland), and on 
the other hand also granted concessions to 
private railway companies for trunk lines 
in central Sweden. The first-named depar- 
tures were due partly to military reasons, 
but primarily to the fact that the urgent 
need of railways for the economic develop- 
ment of those parts of the country could 
not possibly have been met by private ini- 
tiative, since these railways known as deve- 
lopment railways, could not be expected to 
be commercially remunerative, and thus 
could not have been carried out without 
the intervention of the State. As a result 
of the other departure, namely, the con- 
struction of trunk lines by private enter- 
prise, investigations concerning the State 
acquisition of private railways were made 
as early as the eighteen-eighties, having 
been mainly influenced by the principle of 
railway nationalization adopted in several 
countries. A comprehensive series of inves- 
tigations in this connection was carried out 
throughout the nineteen-twenties and also 
during the thirties, and resulted, in 1939, 
in the resolution of the Swedish Riksdag 
to adopt the principle of nationalizing the 
Swedish private railways. Since that time 
most private railways have been incorpo- 
rated in the State network. 

The first railways mainly carried passen- 
ger traffic, and it was not thought that 
railways would be able to compete with 
water and road transport in the carriage 
of freight, except where speedy delivery 
was of importance. 

Freight tariffs were high, and as long as 
the railway network consisted of short and 
separate lines the volume of freight traffic 
remained small. With the mounting num- 
ber of lines and the advent of through- 
traffic over longer distances, technical and 
economic considerations necessitated the 
consolidation of these short lines to form 
larger railway systems. “This rationalization 
process, which resulted in substantial savy- 
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ings in rolling stock, administration, e€tc., 
and which often resulted in lower fares and 
rates as well as other benefits in speed and 
punctuality, also increased substantially the 
competitive power of the railways in rela- 
tion to water transport. 

This initial consolidation process, creat- 
ing larger railway systems out of various 
smaller lines, started about 1850 in most 
of the older railway countries. Ever since 
the development of railways there has been 
everywhere a continuous process of unifi- 
cation, coordination and consolidation of 
railway facilities and services. 

As mentioned earlier, charters for private 
enterprise construction of railways were, at 
the outset, mostly for short independent 
lines. In Great Britain, charters averaged 
only about 15 miles in length, and in 1847 
there were several hundred different rail- 
way companies with a total mileage of 5 000 
miles. Through consolidations they had 
been brought down to twelve companies 
with a mileage of 13000 miles 25 years 
later. Railway development has in most 
countries been a process toward unification 
of individual railway lines to major sys- 
tems. Most of the large railway systems in 
the world today are the result of such con- 
solidations. In U.S. A., one of the earliest 
consolidations was the merger of 
different companies, to form the New 
York Central line between Albany and 
Buffalo in 1851. Through subsequent con- 
solidations the New York Central System 
has grown to its present size and is now 
made up of what were once hundreds of 
individual railway properties. All other 
major systems in U.S.A. have come into 
existence in the same way. In France, the 
independent railway systems, amounting to 
33 in 1847, were consolidated to eleven in 


eleven 


1852 and six in 1859. 
Nationalization may be regarded as a 


special form of such consolidations; and in 
most countries adhering to or turning to 
the State railway principle the State has 
acquired most of the existing private rail- 
ways. Thus in 1950 the proportion of State 
railway systems in the total length of rail- 
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wavs amounted to about 90 % in Austria, 
51 % in Denmark, 85 % in Germany 
(Western Zones), 75 % in Italy, 98 % in 
Norway, 92 % in Sweden, 57 % in Switzer- 
land, and 100 % in Turkey and Great Bri- 
tain. As an example of a consolidation 
process of this type it may be mentioned 
that in Sweden the privately constructed 
railway network originally comprised 336 
railway properties. Through nationaliza- 
tion of 55 and closing down of six proper- 
ties they had, in 1937, shrunk to 275 pro- 
perties, consolidated in 98 railway compa- 
nies. Of these companies, 61 were combin- 
ed under a common management in 23 
major systems, representing about 95 % 
of the total traffic of the private railway 
systems. Since the nationalization resolu- 
tion of the Swedish Riksdag in 1939, most 
of these private railway companies have 
been incorporated in the State railway net- 
work. 

The economic requisites for railway con- 
struction showed substantial differences in 
different countries. At the start of the 
epoch of railway construction certain coun- 
tries, such as Great Britain, Belgium, and 
France, had well developed industries and 
commerce, with good roads and canals. 
The railways in these countries were 
mainly designed to further existing bus- 
Railways in such countries often 
came to replace, either wholly or in part, 
previously existing traffic routes (canals, 
roads, etc.). Capital was abundant and 
railway lines of a high technical standard 
could be constructed. When the railway 
systems were expanded and operative 
methods improved, it became increasingly 
necessary for the railways to increase their 
volume of traffic by adopting a flexible 
rate policy. The traffic attracted by the 
lower rates introduced by the railways, 
especially for low-class traffic, was partly 
drawn from previously existing modes of 
transport, waterways and road traffic, and 
in part created by the new railway services. 


iness. 


In other countries, railways were built 
mainly with a view to developing new 
lines of transport in areas where industry 
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and trade were very limited. Such prin- 
ciples in the laying out of new railway 
lines were applied e.g. in U.S. A. and Swe- 
den, and have also been common _ for 
undeveloped areas in other countries. Some 
railways of this type have been built for 
political or military reasons. ‘These rail- 
way lines of a pioneering or development 
character were built in advance of settle- 
ments, creating the communities which 
were to support them with traffic. Capital 
for the most part was scarce, and the lines 
had to be built as cheaply as possible or 
there would be no railway at all. The 
technical standards of such lines were often 
very simple, with heavy grades and sharp 
curves, light rails, etc. A. T. Haptey (’) 
has characterized the development in U.S.A. 
in the following way: « In America the 
question how to build such roads took care 
of itself. Land was cheap; wood was cheap: 
it only remained to select such a course 
as would involve the least outlay for grad- 
ing, cuttings, or bridges; put down sleepers 
on the ground itself, lay the cheapest rails 
that would hold together, and trust to the 
future for any more solid construction. » 
As traffic on such lines grew, so did oper- 
ation costs mount to such a degree that 
it was worth while improving the tech- 
nical standards. Such improvements, which 
usually involved total reconstruction of the 
lines, necessarily were very expensive. 

In more highly developed countries, the 
first railways were usually designed to 
establish communications between major 
centres of industry, commerce, or admini- 
stration. It was then largely a case of 
linking the capital with other large cities. 

In planning the location and course of 
new lines the existing traffic routes, pri- 
marily waterways, were sometimes taken 
into account insofar as the railways were 
laid, not so as to run parallel with such 
waterways, but to intersect them or link 
up with them at certain points, so that 
railways and waterways largely came to 


() A. T. HADLEY : Railway Transportation, 


1906, p. 14. 
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complement each other. ‘This policy was 
adopted because, during the first few 
decades of railway construction when the 
traffic volume on existing lines was. still 
small and the operative methods very 
imperfect, it was not thought that a rail- 
way running parallel with a waterway 
would be able to compete with it. Hence 
the choice of location and course during 
this period was also characterized primarily 
by consideration to the needs of passenger 
traffic. 

Yet in most cases the location and course 
of railways were determined with but little 
regard to existing traffic routes, especially 
roads. For natural reasons the railway 
planners usually sought to follow the major 
highways, which corresponded to old com- 
mercial routes adapted to the country’s 
economic and geographic structure. 

Lastly, the location and course of new 
railway lines, especially in undeveloped 
areas or countries where communications 
were either absent or very imperfect, were 
sometimes determined solely by the aim of 
developing commerce and industry in the 
regions they served (« break-ground » 
lines, pioneering lines, development lines). 
An important subsidiary reason for the 
construction of such pioneering lines often 
lay in military or defence considerations. 

In general the location and course of 
new lines and the technical standard of 
the railways were largely determined on 
business-economical principles, especially as 
regards lines constructed on private initia- 
tive. With State-constructed lines, how- 
ever, commercial political or military con- 
siderations, too, often played an important 
role. 

From the business-economical standpoint 
it was usually a matter of selecting, from 
a number of possible locations and tech- 
nical standards that might satisfy the 
anticipated and future traffic demands in 
the relevant districts, one that would pro- 
vide as favourable a relation as possible 
between anticipated operating costs and 
income from traffic. In private enterprise 
construction it was necessary here to secure 
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a surplus above operating costs that per- 
mitted a satisfactory interest on the capital 
invested. Similar aims of policy were 
usually applied in State railway construc- 
tion especially with regard to lines with 
heavier volumes of traffic. 

At the outset of the epoch of railway 
construction, railway charters and railway 
construction schemes, as mentioned earlier, 
usually embraced relatively short — lines. 
Many of the first railway lines were built 
from towns or ports with the primary 
motive of expanding the markets for their 
products and extending the areas supplying 
them with agricultural products and raw 
materials. Railway lines were, during this 
period, only of local importance. As the 
railway lines increased in number and 
were extended in length, thus making pos- 
sible longer distances for through-transport, 
so did there develop, in countries which 
had not gone in for State railways at the 
outset, competition between different rail- 
way companies to reach important regions 
as a further major motive for continued 
expansion. This form of competition was 
perhaps most pronounced in U.S. A. and 
in Canada. 

The economic and technical planning of 
new railways was often very thorough. 
Estimates of the anticipated traffic volume 
of the projected line were often based on 
the actual traffic on existing roads and 
waterways which might be expected to be 
transferred to the railway. Moreover it 
was usually assumed that the cheaper and 
speedier railway transportation would serve 
to increase the volume of traffic. Since 
the projected railway might serve as a 
through-route or make possible the exploi- 
tation of new sources of raw materials or 
the establishment of new industries, further 
traffic could be counted on. 

Where experience had been gained of 
the traffic trend on earlier constructed lines 
which approximated to the projected line 
with regard to its geographic, economic, 
and technical aspects, the traffic on this 
new line could be estimated on the basis 
of the known traffic densities. In so 
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doing, the traffic-promoting capacity of the 
various stations was usually taken as being 
proportional to the populations of the 
relevant places served and their environs. 
On the basis of the specific transport needs 
per inhabitant in various types of places 
served by railways, the total traffic volume 
of a new line could thus be estimated. In 
1868, the French engineer, Muicnet (’), 
estimated that in France the average 
departing railway traffic for various types 
of places served amounted to between 4.0 
and 9.0, with an average of 6.5, journeys 
per inhabitant per annum in respect of 
passenger traffic, and between 1.4 and 3.0, 
with an average of 2.1, tons of goods per 
inhabitant per annum in freight traffic. 
The higher traffic densities applied to 
towns and other densely populated places 
served by railways, and the lower ones to 
more sparsely populated places. 


Such data on the average volume of traf- 
fic required per inhabitant in places of 
varying size and economic structure were 
subsequently used in most countries to 
implement direct and more detailed 
estimates of the traffic volume in the plan- 
ning of new lines. Estimates of this or 
similar type were made by e.g. CAMPIGLio 
(1872) in Italy, Pressner (1870), Richarp 
and Mackensen (1883), and  Launnarpt 
(1883) in Germany, and We tuincton (1887) 
in U.S.A. All such estimates were of 
course based on the existing conditions and 
could be employed only in respect of tech- 
nical and economic conditions correspond- 
ing to those on which they were based. 


When the traffic volume of the projected 
railway had been estimated with respect 
to size, structure and future development, 
and assumptions had been introduced 
regarding passenger and freight rates to be 
applied, the volume and the total income 
from traffic could be estimated. 

Subsequently it was a matter of determin- 
ing, with due consideration to the above 


(‘) Micnen : « Sur le trafic probable des che- 
mins de fer d‘intérét local », Annales des Ponts 
et Chaussées, 1868. 
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findings, the technical requisites (gauge, 
gradients and curves, weight of rails, etc.) 
as well as the location and course, so as 
to make the total costs of establishing and 
operating the line throughout its life span 
as low as possible. In seeking the optimal 
total costs, the difficult problem arises of 
adjusting initial outlay and operating costs 
with respect to the future development of 
the traffic, i.e., of devising such a technical 
framework that the establishments can later 
be expanded or, if necessary, reduced in 
economically advantageous stages. Yet such 
an adaptation of the technical arrange- 
ments for each individual line is not always 
practicable, since the line in question may 
be part of a larger railway network the 
technical structure of which must, for 
economic and practical reasons, have a cer- 
tain uniformity. This uniformity usually 
applied primarily to the gauge. But with 
regard to such lines as were mainly of local 
importance alone, economic considerations 
sometimes justified a departure from uni- 
formity and the choice of a marrower 
gauge. With other lines of uniform 
gauge, it was sought, at least in certain 
countries, to adapt the technical standards 
(gradients and curves, weight of rails, etc.) 
to the respective traffic densities. The 
usual procedure was to classify the sections 
with respect to traffic density and to lay 
down uniform principles for the technical 
details of the establishments in each par- 
ticular class. This economically motivated 
differentiation in the technical equipment 
of the lines, at all events insofar as 
European railways were concerned, was 
not sufficiently observed until fairly late 
in the history of railway construction. Sax, 
for instance, states that in the technical 
standards applied by the Association of 
German Railroads no distinction was made 
between main lines and secondary lines 
until 1873, and it was not until 1886 that 
special provisions for the construction and 
operation of local lines were incorporated 
in those standards; which shows, according 
to Sax, « that economy in this respect was 
of secondary importance in relation to 
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technic, in the establishment of part of the 
German and Austrian railway system ». 
Probably the circumstances were much the 
same in other western European countries 
around that time. 

This striving for uniformity in the tech- 
nical standards of the various lines mainly 
characterized state railway construction. In 
this way, the technical standard of light 
traffic lines became, in certain cases, exces- 
sively high from the economic standpoint, 
at least in relation to the conditions then 
obtaining. By departing from the princi- 
ple of uniform gauge and employing a 
narrower gauge for light traffic lines that 
were mainly of local importance, the initial 
outlay could be substantially reduced. 


According to Liesmann ('), experience of 
German railway conditions in the latter 
half of the nineteenth century indicated 
that the initial outlay on railway lines with 
gauges of 1435, 1000, 750, and 600 mm 
stood in the ratio of 100 : 67 : 58: 33. The 
costs of operating the three narrow-gauge 
lines, at the relatively low traffic densities 
associated therewith, did not differ to any 
substantial degree either from each other 
or, regarding lines carrying beside passen- 
ger traffic largely local goods traffic, from 
the costs of operating normal-gauge lines. 
But if any major amount of goods traffic 
occurred to stations outside the narrow- 
gauge sections, reloading costs rose, so that 
the operating costs of that particular sec- 
tion might be higher than if it had been 
normal-gauge. On the other hand, the 
operating costs could be substantially lower 
than those for normal-gauge lines if the 
traffic on the narrow-gauge section mainly 
consisted of passenger traffic. 

This possibility of reducing initial outlay 
by the use of narrow-gauge lines was 
exploited in many Cases, particularly in 
countries where capital was scarce. 


Private railway construction, the primary 
aim of which was more to secure a Satis- 


(1) LigpMann : Zeitschrift ftir Kleinbahnen, 


1902, p. 148. 
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factory yield on the invested capital, pro- 
bably applied in general a far-reaching 
differentiation of the technical standard of 
the permanent way, rolling stock, and other 
facilities with respect to the magnitude and 
structure of the existing traffic. This dif- 
ferentiation, which might also be called 
« want of uniformity in the technical struc- 
ture », often became necessary because suf- 
ficient capital could not be secured to carry 
through a railway project in the way origi- 
nally envisaged. In_ the long run, an 
unduly limited adaptation of the technical 
standard to the existing traffic might entail 
substantial financial risks; namely, if the 
traffic increased to a greater extent than 
had been foreseen in the original plans. 
In such a case a very unfavourable position 
with regard to operating costs might arise 
until such time as the technical capacity 
and standard could be adapted to the 
higher volume of traffic. 


Purely business-economical considerations 
have probably determined in great part, 
especially in U.S. A., the establishment of 
railway lines and their technical capacity 
and standard. Other motives too have 
naturally played a role, both there and in 
other countries. Among such driving for- 
ces in railway construction may be men- 
tioned the competition between different 
towns or regions for new markets or sources 
of raw materials opened up by the advent 
of railways. Another stimulus to railway 
construction in U.S. A., of importance par- 
ticularly in the West, was the desire of 
railway promotors to increase land values; 
and their interests were often as much in 
land speculation as in railways. 

As early as 1841, Cartes Evver Jr., in a 
pamphlet « Exposition of the causes which 
have conduced to the failure of many rail- 


roads in the United States », strongly 
emphasized the importance of adapting 
both technical standards for construction 


and operation standards with respect to 
the volume of traffic on the railways. 
ELtet’s view was that engineers had per- 
fected the art of construction but had ne- 
glected to consider sufficiently the economic 
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problem of how different factors influenced 
profits of the railway. He considered that 
unprofitable railways were characterized by 
too elaborate facilities in proportion to the 
existing volume of traffic and illustrated 
his reasoning by the following example 


« A stage proprietor has two routes on 
which he is compelled by contract to carry 
the mail and all passengers who apply: on 
one of which he knows that there will be 
at least ten persons and a large mail every 
day; and that to accommodate the public 
satisfactorily, he must employ a Troy-built 
stage, and four good horses, adequate 
relays, and skilful drivers. He knows, too, 
that on the other a remote and obscure 
route — there can never be more than two 
or three passengers, frequently none at all, 
and a mail-bag equal to a_ school-boy’s 
satchel, all of which could be conveniently 
carried in a light one-horse wagon. But, 
being conscious of the dignity of his calling. 
and ambitious to sustain it; and having, 
withal, certain preconceived notions of what 
constitutes a « stage line », he determines, 
at once, to put four-horse coaches on both 
routes. With a knowlegde of these facts, 
should we be surprised to hear him affirm. 
at the end of a year, that it does really cost 
very nearly as much to run his team on the 
obscure line as on the popular throughfare 
— to drive his heavy and empty four-horse 
coach over its daily route as it does the full 
one — or to hear him complain that stag- 
ing is a losing business? » 


About fifty years later A. M. WELLINGTON 
was to treat the same subject in his « The 
economic theory of the location of rail- 
ways » (1887), with the subtitle « An ana- 
Ivsis of the conditions controlling the lay- 
ing out of railways to effect the most judi- 
cious expenditure of capital », which study 
was for long the American standard work 
in this field. According to WELLINGTON, 
« it would be well if engineering were less 
generally thought of, and even defined, as 
the art of constructing. In a certain import- 
ant sense it is rather the art of not con- 
structing, or to define it rudely but not 
inaptly, it is the art of doing that well with 
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a dollar, which any bungler can do with 
two after a fashion ». As to such engineer- 
ing as is needed for laying out railways, 
We.uGtoy says « the definition given is 
literally applicable, for the economic pro- 
blem is all there is to it >. 


The conditions governing economically 
sound railway constructions have seldom 
been so clearly and ably stated as in the 
work of Wetuinctox. Whether the motive 
of construction is direct pecuniary profit or 
only indirect gains of some sort to investors 
and the public, the same general law holds 
for the construction, according to WEL- 
LINGTON; namely : « It is the plain interest 
of the constructors, in all cases, to obtain 
as good a road as they can for the money, 
and to build it on business principles; to 
spend what they have to spend to the very 
best advantage, and to spend no more than 
they are obliged to spend to build the line 
at all in safe operating condition, unless the 
additional expenditure, and not simply the 
expenditure as a whole, is clearly a good 
investment ». As regards the technical 
standards of construction Wetticton holds 
that the a priori basis on which the con- 
struction of every line should be entered 
upon — however prosperous the company, 
however large the probable traffic and pro- 
fits — is : « That excepting when and as 
specific reasons to the contrary appear, the 
cheapest line is to be built over which it 
is physically possible to carry the probable 
traffic with proper safety and speed, using 
to this end any grades and curves and 
length of line which may be most conducive 
to this end only and never abandoning 
it by increasing the expenditure, unless the 
investment — not the investment as 4a 
whole, for the line as a whole, but each 
particular investment for each particular 
purpose at each particular point — will be 
in one way or another profitable in itself. » 
— WE uncon particularly stresses that this 
does not mean that construction should be 
« cheap and shabby »; it simply means an 
avoidance of waste and « recognition of 
the fact that every dollar and every day’s 
work which goes into the eround and does 
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not bring something out of it, makes not 
only the individual but the whole commu- 
nity the poorer >. 


The fundamental conditions for econo- 
mically sound construction standards, as set 
forth by Wettincron, naturally apply also 
to operation standards and to investments 
in improvements of or additions to existing 
railway facilities; namely, the balancing of 
additional costs for improved operation 
standards against accruing additional traf- 
fic revenues, and the balancing of addition- 
al investment costs against savings in oper- 
ating costs and possibly accruing addition- 
al traffic revenues. 

We tuincton has been treated at some 
length here because, according to Mr. 
Raven Bupp (*), President of the Burling- 
ton Lines, he « had great influence with 
railroad engineers during the era of most 
active expansion of railway mileage. — 
Railway location and construction gene- 
rally was carried out during this time 
according to sound economies. In other 
words, the balance between higher con- 
struction costs and lower costs of operation 
was scientifically considered. When _ the 
first cost was too great to be assumed at 
the time of construction, a final line was 
located then, but the roadbed was often 
built on temporary alinement and grade, 
to serve until the permanent route could 
be financed. Hundreds of miles of rail- 
way lines were rebuilt, in some cases more 
than once, as the value of better grades 
-nd curves was demonstrated, and partly 
also because of growing volume of traffic >. 


The development of most European rail- 
ways was about the same during this 
period. After a period of extensive deve- 
lopment, with rapid construction of new 
railway lines during the eighteen-sixties, 
seventies and early eighties, when railways 
were in the main concerned with the pro- 
blems of construction, there followed a 
period of more intensive development, dur- 


(2) Address by Mr. Bupp at the 48th Annual 
Meeting of the American Railway Engineering 
Association, 1949. 
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ing which the railways were more occupied 
with questions of efficiency in operation, 
improving and implementing their facili- 
ties. 


Ill. The different stages 
of railway development. 


In the older countries of the world the 
development of railways has passed through 
several distinct stages. To a certain extent, 
these stages show the same time pattern 
and development as the long waves (trend 
cycles) in economic life. Many important 
factors in economic life, such as produc- 
tion, wages, and prices, underwent, in most 
capitalistic countries during the nineteenth 
and twentieth centuries, such long waves 
extending over a period of fifty to sixty 
years; and superimposed on them were 
ordinary business or trade cycles. These 
long waves are usually dated as fol- 
lows (*) : 

« First long wave 

1) the rise lasted from the end of the 

seventeen-eighties or beginning of the 
nineties until 1810-17; 


2) the decline lasted from 1810-17 until 
1844-51. 


Second long wave 


1) the rise lasted from 1844-51 until 
1870-75; 

2) the decline lasted from 1870-75 until 
1890-96. 

Third long wave 

1) the rise lasted from 1890-96 until 


1914-20; , 

2) the decline probably began in the 

years 1914-20. » 

The turning points in the specific stages 
of railway development are about the same 
as those in the long waves of economic life. 
Railway construction is considered to have 


(1) KONDRATIEFF + « 
Economic Life », 
Statistics, 1935. 


The Long Waves in 
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been a major contributory factor in econo- 
mic activity and development, especially 
during the second long wave, 1850-1895. 


The first stage of railway development, 
from about 1830 to about 1850, was a 
period of preparation and experiment as 
regards both technical methods of construc- 
tion and operating and methods of financ- 
ing and management. 


The second stage, from about 1850 to 
about 1895, was the period of extensive 
development of railways. During _ this 
period the more important through lines 
were completed in most countries. The 
most rapid expansion occurred in the boom 
period preceding the economic crisis of the 
eighteen-seventies and in the eighteen- 
eighties. Between 1865 and 1875 the 
length of railways increased by about 
70000 km in Europe and by more than 
70000 km in America. Between 1875 and 
1295 about 100000 km was added to the 
length in Europe and more than 200 000 
km to the length in America (Table 1). 
By about 1895 the railway networks of the 
more developed countries had been expand- 
ed to such an extent that they almost 
completely covered the area of the country. 


The third from about 1895 to 
about 1920, can broadly be characterized as 
a period of intensive development of exis- 
ting railway lines. The railway networks 
of the more developed countries being 
almost complete, the need of territorial 
expansion decreased and instead, as a 
result of the rapidly growing industry and 
trade, the need of intensive development 
of existing lines became urgent. ‘Therefore 
during this period the railways were pri- 
marily engaged in increasing the capacity 
and efficiency of existing lines, involving, 
in the main, construction of feeder and 
cross lines, multiple tracks, additional yard 
tracks and sidings, and generally a round- 
ing off of the existing railway networks. 
In most countries the networks reached 
their greatest extent about 1920 and have 
since been slowly decreasing. 


Stage, 


The fourth stage began about 1920 after 
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World War I, and can be said to be still 
proceeding. 

While before that time railways on the 
whole had monopolized land-transport, 
they were subsequently to face steadily 
increasing competition from road _ traffic, 
particularly with regard to valuable high- 
rated goods. At the same time the econo- 
mic fluctuations were accentuated and a 
great number of structural changes in com- 
mercial and industrial life caused consider- 
able changes in the structure of railway 
traffic. As a result of these structural 
changes the earlier, relatively quiet deve- 
lopment of the railways during _ their 
« period of monopoly » was followed by a 
more dynamic development, in which rail- 
ways had to fight for their traffic in hard 
competition with other means of transport. 
Whereas during the period of monopoly, 
which period at the same time was that of 
construction and development of the rail- 
way networks, the technical issues involved 
the main railway problems, nowadays, 
mainly as a result of competition and of 
more dynamic conditions in economic life, 
economic and technical-economic problems 
have become predominant in railway busi- 
ness policy. Now more than ever, this 
policy must also take into account the dif- 
ferent interests working inside and outside 
the undertaking; that is to say, the scope 
cf social and broadly political aspects has 
increased, besides that of economic and 
technical ones. 

Mainly as a result of competition from 
road transport, many thousands of kilome- 
tres of railway lines throughout the world 
have been abandoned since the nineteen- 
twenties. 

The development in U.S. A., which pos- 
sesses a most extensive and efficient trans- 
portation system, is of special interest in 
this connection. In certain respects the 
U.S. railways have encountered the most 
severe competition in the world from com- 
mercial or private services, highways, wa- 
terways, airways, and pipelines. The moto- 
rization of highway traffic and the develop- 
ment of air traffic have now reached a 


TABLE 1. 
Growth of railway length in kilometres by continents and countries 1835-1917. 
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more mature stage in U.S.A. than in the 
rest of the world, where the development 
of these new means of transport, albeit very 
rapid in itself, has shown a certain lag in 
relation to U.S.A. The development in 
U.S.A. is therefore of some value in estim- 
ating the probable future trends in the 
rest of the world. Naturally, no generaliza- 
tions are possible, since marked dispari- 
ties exist between different countries in 
population densities, in physical and geo- 
graphic features, and in economic and 
social development, which must be taken 
into account. It seems, however, appro- 
priate to give a short survey of the deve- 
lopment of the transportation system in 
U.S.A. 


Prior to World War II, the United States 
had only 6 % of the world’s population 
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but one third of the railway mileage, more 
than two thirds of the passenger automo- 
biles, and more than one half of the motor 
trucks in the world. 

Table 2 shows the development of trans- 
port facilities in the United States between 
1840 and 1940 ('). Steam railway mileage 
totalled less than 3000 miles in 1840, but 
increased steadily to a peak of 254251 miles 
in 1916. Due to abandonments and mile- 
age readjustments after 1916, small decrea- 
ses occurred up to 1930, and a further and 
somewhat larger decrease between 1930 and 
1940. As a result, railroad mileage in 1940 
totalled 233670 miles, a reduction of 8 % 


(*) Association of American Railroads: Trans- 
portation in America, Washington, D. C., 1947. 


TABLES: 


Development of transportation facilities, United States : 1840-1940. 


EE Se | 


Gross Motor vehicle 
tonnage registration 
Railway employed in 7 Domestic Oil 
Year mileage coast-wise and airway pipeline 
owned internal Passenger Motor mileage mileage 
trade cars trucks 
(000) (000) (000) 


163 597 
193 346 
240 293 


252 845 


249 052 


233 670 10 352 


8 226 
23 059 


27 435 


29 887 


41 054 125 189 


Source : Association of American Railroads, Transportation in America. 
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As to water transport, the total tonnage 
employed in coastwise and internal trade 
nearly quadrupled between 1840 and 1900, 
and more than doubled again between 1900 
and 1940. The interwar increase from 1920 
to 1940 was from 6.4 million gross tons to 
10.4 million, an increase of 63 °% 

Highways have been of significance to 
modern intercity transportation only since 
the advent of the motor vehicle. Table 2 
shows the growth in number of motor vehi- 
cles since 1900. No trucks were registered 
in 1900, and only 8000 passenger automo- 
biles. The number of passenger cars 
(including buses and taxis) grew rapidly 
after World War I and by 1940 had 
increased to 27.4 million. The first motor 
trucks appeared in 1904, when 700 were 
manufactured. By 1910 the total number 
did not exceed 10 000 but increased rapidly, 
to 4.6 million in 1940. 

Commercial air operations began in the 
early twenties. In 1926, domestic airway 
mileage amounted to 8252 miles. It 
increased rapidly to nearly 30000 miles in 
1930 and further to 41000 miles in 1940. 
Classified airports numbered 1 891 in 1940, 
not including 289 intermediate airfields and 
151 military installations. 

Statistics of early pipeline mileage are 
very inadequate. The mileage of crude 
oil pipelines in 1924 totalled 82832, more 
or less equally divided between trunk lines 
and gathering lines. In 1940, crude oil 
trunk lines aggregated 62400 miles, crude 
oil gathering lines 54 500 miles, and refined 
oil trunk lines 8 300 miles. Total oil pipe- 
line mileage in that year was 125 189 miles. 
This was supplemented by new construc- 
tion during the war, much of which was 
of an emergency nature. 

The volume of intercity freight traffic, 
public and private, in LSA, and” its 
distribution among different kinds of trans- 
port services, are shown in Table 3. The 
estimated ton-mile statistics include all 
intercity carriers except coastwise and 
intercoastal water traffic. Comparison of 
the ton-mile figures in 1916, before the 
advent of the motor vehicle on the high- 


Per cent of grand total 


AVNUSHLIES 3h. 
ight traffic, public and private, in U.S.A. by kinds of transportation. 
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Interstate Commerce Commission. 
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Inland waterways 


Pipelines 
Highways 
Railways 
Grand total 
Source : 
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ways, with those of 194] and later years, 
shows that railways have lost a considerable 
volume of traffic to highways. During the 
war years 1942-1945 railways temporarily 
regained part of the ground previously 
lost. The railways’ proportion of the total 
volume of intercity traffic decreased from 
77.1 % in 1916 to 63.8 % in 1941 and 
61.4 % in 1949, while the highways’ pro- 
portion increased from zero in 1916 to 
8.6 % in 1941 and 10.8 % in 1949. The 
pipelines’ proportion increased from 44 
in 1916 to 9.0 % in 1941 and 12.6 % in 
1949. 

Table 4 deals with the estimated volume 
of intercity passenger traffic, public and 
private, in U. S. A., and its distribution 
among different transport services. The 
important role that automotive transporta- 
tion on highways (buses and private auto- 
mobiles) now plays in intercity movement 
of passengers in U.S. A. is strikingly mani- 
fested in the decrease in the railways’ 


Per cent of grand total 


proportion of the total passenger traffic + o 
volume from 98.0 % in 1916 to 8.0 % in & 5 
1949, and the increase in the highways oS 
proportion from zero in 1916 to 90.2 % < ia 


in 1949. Of the highways’ proportion of 
90.2 % in 1949, private automobiles 
accounted for 85.5 units and motor car- 
riers of passengers (buses) for 4.7 units. 
The airways’ proportion of the total volume 
of intercity traffic increased from zero in 
1916 to 1.5 % in 1949, while the inland 
waterways’ proportion during the same 
period decreased from 2.0 to 0.3 %. 

For purposes of comparison with the 
data given in respect of U.S. A., simila 
data are shown in Tables 5 and 6 for a 
country where motorization of road traffic 
is) MOt aS advanced as it issin) Uso A. 
Tables 5 and 6 show how the total traffic 
volume is distributed between different 
traffic services. It should, however, be 
observed that the data for U.S.A. only 
refer to intercity traffic, while those for 
Sweden cover intercity as well as local traf- 
fic (tramways, city buses, suburban traffic, 
taxi-cabs). If, as far as Sweden is con- 
cerned, only intercity passenger traffic is 
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TABLE 5. 


Volume of all freight traffic (intercity and local, public and private) 
in Sweden 1950. 


AGENCY 


Railways 
Automobile traffic. 
Shipping . 
Wood towage 


Timber floating 


Millions 


ton-kilometres 


Per ‘cent 
of 
grand total 


Average length 
of haul 
in kilometres 


of 


Grand total 


TABLE 6. 


Volume of all passenger traffic (intercity and local, 
public and private) in Sweden 1950. 


Millions | Per cent 
AGENCY Mini = 
passenger grand 
kilometres total 


ee eS Ee 


Railways 6 600 40.6 
Tramways . 1 300 8.0 
Automobile traffic: 

Private 5 000 30.7 

Public 3 200 19.6 
Shipping. 150 1.0 
Airways . yy) 0.1 
Grand total 16 300 100.0 


considered, the railways’ proportion of this 
total traffic will amount to about 60 %. 
Contrary to the American railroads, the 
Swedish ones still dominate passenger traf- 
fic. When it comes to freight traffic the 
relative importance of the railways of the 
two countries is about the same. In other 
west European countries with well differen- 
tiated industrial and commercial life, the 
railways’ proportion of the total passenger 
and freight traffic volume is about the 
same as in Sweden. 

The railways’ proportion of traffic varies 
of course from country to country, depend- 
ing upon a number of economic and 
geographic factors such as structure and 
volume of industry, trade, etc., density and 
extent of railway networks, roads and 
waterways in relation to area and popula- 
tion. Some data illustrating the differences 
in transport facilities in different countries 
are given in Table 7, It has not been 
possible to include corresponding figures 
for inland waterways or coastal shipping, 
but it is clear that the relatively low den- 
sity of railway lines per 1000 inhabitants 
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TABLE 7. 


Some data on transportation facilities in different countries 1949. 


1 000 Kilometres Motor Motor 
inhabitants of railway lines | passenger cars trucks 
per 100 square per 1 000 per 1 000 per 1 000 

kilometres inhabitants inhabitants inhabitants 


se ee 
1. Africa : 


Union of South Africa 1.0 1.81 38 11 


2. America : 


INS NGIME - 5 2 oe 6.0 3.14 13 8 
IBTesil See ce eee 6.0 0.73 4 4 
Gand ene 1.0 4.92 136 By, 
Ghiletere a ec ce es 8.0 1.92 6 5 
WSS Ae 1.9 2.47 262 x3 
Mexico Nee 1.04 7 5 
3. Asia: 
lnxctagen, Sees aha eae 10.9 0.16 0 0) 
Japanides, eyes 06. Sf. 22.3 0.25 0 1 
(Olvbitiy! “Meek eee 4.6 0.03 0 0 
4. Europe: 
PNURUNEL 2 ga Wee es 8.3 0.97 7 6 
Bel Sine 28.2 1.28 a2 16 
IDYeravaeyd 8 Ss weete c 9.7 1.19 27 14 
eynmlehayely | 8 Le 1.28 7 8 
lelenateiee a. om Se 4: 1 1.28 39 19 
Germany (West-) . . 19.4 0.74 8 6 
Great Britam ... : 20.6 0.68 45 17 
[relays ee ee 4.3 1.59 25 8 
Dial yas eee ee 15.3 0.49 7 5 
Duxemburce eee 11.4 1.67 32 14 
Netherlands) 2). ss 6 29.9 0.36 14 8 
INOUWAVaeiras Siee : erten 1.0 1.06 19 i bey 
POG Gelli see eens 9.3 0.37 8 3 
Spain PT Sea 5.6 0.57 3 3 
Sweden... .... 1.5 2.44 36 13 
Switzerland... . 11.3 1.28 32 9 
DVIRKey ah oe ee ey ee. 6.5 0.38 ; 0 0 
5. Oceania : 
Australia, Commonw. 1.0 5.76 Lid 59 
New Zealand .... 7.0 3.08 128 4B 


Source ; Statistical Yearbook of Sweden 1951. 
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in e.g. (West) Germany, Great Britain, the 
Netherlands and Turkey may be largely 
explained by the existence of extensive 
systems of inland waterways or coastal ship- 
ping facilities. 


The most outstanding feature in road 
freight transport during the last decen- 
niums has perhaps been the mounting 


number of motor trucks operated on the 
traders’ own account (private carriers in 
U. S. A., G-licenses in Great Britain). 
These trucks are almost wholly engaged in 


COUNTRY 


Belgium 


Germany . 
Great Britain 
Italy 
Netherlands . 
Sweden . 


UW. S.As 


IV. Structural changes in economic 
life and their relation to the demand 
for transport services. 


The principal factors determining the 
long-term general economic trend in a 
country might be summed up in the fol- 
lowing five main groups: 

1) changes in population and its internal 
structure (age distribution, regional dis- 
tribution, distribution between urban and 
rural areas, etc.) ; 

2) changes in the supply of resources of 
different kinds (raw materials, land, etc.); 


3) changes in the demand for different 
products and services; 
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retail delivery and other local transporta- 
tion. A Swedish survey has shown that 
66 % of private truck traffic in the country 
did not exceed 10 km and 89 % did not 
exceed 30 km, and that the average haul 
only amounted to 13 km. ‘The Interna- 
tional Chamber of Commerce has recently 
conducted an inquiry into the extent to 
which traders operate their own road trans- 
port. In many countries the private truck 
traffic now owns the main part of the total 
number of trucks available, as can be seen 
from the following figures : 


Traders’ 
own trucks 
Per cent of total 


Number operated 
for traders’ 
own account 


121 500 
196 000 
672 300 
189 400 
50 100 
66 200 

6 900 000 


4) changes in technical methods and 
organization of production and distribu- 
tion; 

5) changes in the economic and_ social 
policy of the government. 

The way in which changes in these fac- 
tors influence economic activity in the long 
run should, in several cases, be more or 
less self-evident. For instance, an increase 
of the population usually tends to increase 
production. A decrease in the supply 
of an important Yaw material tends to 
diminish the output of such commodities 
in which that raw material is used. 
Improved technical methods in production, 


like improvements in the organization of 
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production and distribution, as a rule lead 
to increased output. 

The demand for transport services is 
largerly determined by the magnitude and 
aims of a country’s economic activity. The 
distribution of the total transport demand 
among the available competing transport 
facilities and agencies depends upon their 
relative economy and fitness to perform 
the various individual transport services. 

Since the advent of railway construction 
the economic life of long industrialized 
countries has undergone pronounced struc- 
tural changes. The epoch of industrializa- 
tion dating from the early or mid-nine- 
teenth century — its advent varied in dif- 
ferent countries — is characterized by a 
progressive change in the urban and rural 
distribution of the population and its dis- 
tribution in various branches of commerce 
and industry. The general trend has been 
much the same in most countries, though 
variations of course occur in the timing and 
intensity of the industrialization process. 
due to differences in economic, geographic 
and social structure, etc. 

The distribution of population growth 
among urban and rural areas is an impor- 
tant factor for the development of produc- 
tion, consumption and transportation. ‘The 
needs and wants of urban populations dit- 
fer considerably from those of rural popula- 
tions as regards food, housing, transporta- 
tion, etc., which causes different processes 
of distribution and transportation. 

The industrial revolution, causing a 
rapid growth of industry and stimulating 
the growth of the total population, neces- 
sitated a fundamental change in the dis- 
tribution of population between urban and 
rural areas. Since the new industries and 
service industries, which were mostly local- 
ized to urban areas, needed labour, while 
agriculture had a certain surplus of labour 
that could not be profitably employed, an 
accelerated shift of population from rural 
to urban areas occurred, which has been 
proceeding ever since the mid-nineteenth 
century in the older industrialized coun- 
tries. ‘This urbanisation process is illus- 


Per cent 
urban 
of total 


Total 


Population in thousands 


SWEDEN 


America, and Swedish Statistical Yearbook 1951. 
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trated in Table 8 by the development in able to the agricultural group. By about 
U.S. A. and Sweden. For U.S.A. « urban 1900 this group had declined to somewhat 
population » denotes the population of all over one half, and by 1945 to less than 
incorporated places of at least 2500 persons, one third of the total population. ‘This 
and for Sweden the population of places implies in absolute figures that the agri- 


incorporated as cities. The comparative cultural population fell by over one mil- 
trends in urban and rural population are lion during these 75 years. ‘The industrial 
about the same for both countries. population, which in 1870 amounted to 


The intensity of this industrialization about 15 % of the total population, had 
process may be illustrated here by Swedish — been roughly doubled by 1900 and almost 
data (Table 9) relating to the distribution — trebled by 1945, in which year it was the 
of Sweden's total population in different largest occupational group. Up to 1920, 
vocational groups from 1870 to 1945. In the proportion engaged in commerce 


1870, nearly three fourths of the population, — increased at approximately the same pace 
as will be seen from the table, were assign- as the industrial group, whereas that in the 
TABLE 9. 


Distribution of total Swedish population by occupation 1870-1945. 


Manufacturing, Commerce, Public services, 
Year Agriculture mining, communi- self-employed, Total 
etc. cations. etc. 


Millions of persons 


1870 3.0 0.6 0.2 0.3 4.2 
1880 3.1 0.8 0.3 0.3 4.6 
1890 3.0 1.0 0.4 0.4 4.8 
1900 2.8 1.4 0.5 0.3 Sel 
1910 253 1.8 01 0.3 SS) 
1920 2.6 Dod 0.9 0.3 oo) 
1930 2.4 Dee El 0.4 6.1 
1940 Paohs 2.4 1S 0.5 6.4 

ZO Diy 1.4 0.6 6.7 


Percentage distribution 


1870 72.4 14.6 S22 7.8 100.0 
1880 owe 17.4 ea 7.4 100.0 
1890 62.1 Dhl 8.7 Tes) 100.0 
1900 55:1 27.8 10.4 6.7 100.0 
1910 48.8 32.0 13.4 5.8 re 
1920 44.0 35.0 15.2 5.8 ae 
1930 39.4 355i 18.2 6.7 ie 
1940 nee, 29 PS) 19.7 8.5 et 
1945 30.1 40.6 20.5 9.4 } 


Source : Statistical Yearbook of Sweden 195]. 
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civil and public services and in the inde- 
pendent professions showed a relative fall 
from 7.8 % in 1870 to 5.8 % in 1920. 
As from 1920, however, both of these 
occupational groups have shown a_ very 
substantial increase. They might appro- 
priately be jointly designated as « service 
industries »; and while they comprised 
only 13 % of the total population in 1870, 
the corresponding figure had risen to 21 % 
in 1920 and 29.9 % in 1945. In other 
words, these service industries represented, 
in 1945, approximately the same propor- 
tion of the total population as the agricul- 
tural group. Expanding industry brought 
with it a redistribution of labour among 
the various branches of industry and com- 
merce. The rapidly mounting need of 
labour in industry was covered partly from 
the surplus of agricultural workers, partly 
through the natural increase in population, 

These changes in the trend of national 
production, with an expansion of industry 
and public services and a decline of agri- 
culture, also brought about changes in the 
localization of economic and industrial 
activity. 

During the initial phase of industrialism 
in Sweden —- dating approximately from 
1860 to 1890 — the development of the 
iron and lumber industries, both of which 
were localized to the provinces, culminated. 
Several other industries too were localized 
to rural districts, such as the paper and 


glass industries, distilleries, brickworks, 
flour mills, etc. As regards the swiftly 


expanding textile industry at that time, 
the manufacture of yarn was localized to 
rural and the weaving mills to urban areas. 
Thus Swedish industry has been localized 
in great part to small rural townships; and 
in 1896, when the expansion started in 
earnest, only about one third of the total 
industrial population worked in urban 
areas. During this period the location of 
new enterprises in the lumber, metal and 
engineering industries was determined in 
ereat part by natural factors — raw 
material supplies, access to water power 
and natural transport routes. Right up to 
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the close of the nineteenth century, foun- 
dries, iron works and sawmills were local- 
ized to places with waterfalls that could 
With the mounting import- 
ance of steam as a source of energy. 
and even more through electrotechnical 
advances, factories became less dependent 
on waterways. ‘The expansion of the rail- 
way network, and the improvement of 
communications in general, also contributed 
to a radical change in the requisites for 
the localization of industry. 

Hence the engineering industry, which 
was now commencing to expand, could be 
localized to more densely populated areas 
and towns, even if they had no access to 
water power. The lumber industry in the 
northern parts of the country moved from 
the inland districts, with their waterfalls, 
to steam-operated sawmills in the coastal 
areas. During this period the localization 
of the agricultural population also played 
a major role, directly and indirectly, in 
that of large parts of the expanding urban 
industries and in much of those activities 
that were dependent on local markets, 
Many towns and densely populated areas 
that had originally been centres of com- 
merce or administrative centres in major 
agricultural zones, became focal points of 
urban industries. In the agricultural 
industries too, certain changes of lozaliza- 
tion occurred which influenced movements 
of the population. For instance, the 
expansion of sylviculture in the northern 
parts of the country led to increased agri- 


be harnessed. 


cultural operations in those areas. ‘The 
increased employment in commerce con- 
tributed <o the emergence of numerous 


small but densely populated areas, both 
in the agricultural regions and along the 
new lines of communication, 

1896 and 1930, the 
workers doubled. ‘The greatest 
occurred in the metal and 
engineering industries, in which the num- 
ber of workers at the end of that period 
was treble that at the beginning. The 
new concerns in the engineering industry 
were chiefly localized to the towns. Shifts 


Between 
industrial 
expansion 


number of 
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in the local distribution of industrial 
workers were relatively limited, however, 
up to 1930. A major part of industry was 
localized to the towns, particularly in 
those counties m which the four largest 
cities are situated. 

Between 1930 and 1945, occupation in 
industry increased by 185000 workers, or 
about 12000 per annum, which in absolute 
figures is virtually double the annual 
increase during the period from 1896 to 
1930. Just over one half of this increase 
was assignable to the metal and engineer- 
ing industries, which in 1945 comprised 
almost one third of the country’s industrial 
workers. The expansion of the metal 
industry was mainly localized to the towns 
in southern and central Sweden. The 
textile and clothing industries too showed 
a substantial expansion, referable notably 
to those regions to which they had pre- 
viously been localized. 

During this period comparatively great 

es occurred in the relative distribu- 
tion of industrial workers in different 
regions. The proportion of industrial 
workers resident in the counties of the 
four largest towns decreased from 348 to 
32.7 % in 1945. In respect of Stockholm, 
which had 10.3 % of the country’s indus- 
trial workers in 1930, the figure for 1945 
was 9.9 %. The regional distribution of 
population has also been influenced 
substantially by the service industries, 
commerce, administration, and the inde- 
pendent professions. The number engaged 
in these service industries was roughly 
quadrupled between 1870 and 1945, the 
total population having increased by only 
about 50 % in the same period. 

These service industries might, with 
respect to localization, be divided into two 
main groups : one comprising markedly 
decentralized activities of the retail-trade 
and local-administrative type; the other 
consisting of activities concentrated to 
major regional centres or to the capital. 
The latter group, the importance of which 
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the standpoint of localization, but in prac- 
tice its localization has been concentrated 
in great measure to the major towns. 
especially Stockholm. This expansion has 
been one factor stimulating the rapid 
development of the major towns. In Stock- 
holm, for instance, the proportion of the 
service industries in the total population 
mounted from 47 % in 1900 to #& Y%, in 
1945. Of the total increase in the ‘service 
industries during this period, roughly one 
fourth was referable to the capital, the 


“corresponding increase in respect of manu- 


facturing, etc, having been only about one 
tenth... 

For Sweden, like the majority of indus- 
trialized countries the inter-war years may 
be described as a <« second industrial 
revolution », though the changes this time 
were not so far-reaching as those in the 
nineteenth century. 

The yield of industrial activity, however, 
increased very rapidly in the nineteen- 
twenties and thirties. New trends in 
regard to products and processes (rational- 
ization, mechanization, ¢tc.) characterized 
most branches of industry. Entirely new 
or improved qualities of products played 
a major role in the development of produc- 
tion, eg. in the iron, the engineering, the 
building materials, the paper pulp, and the 
food industries, and perhaps above all 
in the chemical and ready-made clothing 
industries. A survey of such new or 
improved products from a recent study by 
E. Danuéx (’) is given in Table 10, show- 
ing their increased importance between 
1919 and 1999. j 

During the same period, major changes 
also occurred outside industry proper, pri- 
marily in the fields of transportation and 
communication, through the rapid develop- 
ment of road traffic, electrification of rural 
areas, broadcasting, and air transportation. 
Danués’s study also contains a survey of 
the formation and winding up of firms in 


?) EB. Daumes : 
Swedish Industry in 
Suxkholm, 1950. 


Entreprencurial Activity in 
the Period 1919-1999. 


TABLE 10. 
Survey of the « transformation » of production in the inter-war period. 
Sales value of production in 
tenths of one per cent (°/oo) of 


the aggregate sales value of 
Swedish industrial | production (1). 


1919 1939 


Sponge iron. 

Electro-steel 

Various alloys 

Various new rolled (especially ‘cold rolled) ‘and. drawn 
products, etc. ; 

Aluminum and aluminum products 

Various manufactures not produced within the iron 1 works 
(fittings included) : 

Various non-ferrous metal castings 

Central-heating boilers and low pressure steam boilers. 

Central-heating radiators . 

Airplanes and automobiles . 

Motor cycles and bicycles sree 

Various new transport equipment, etc.. 

Electrical heating apparatus, etc. 

Radio receivers v: 

Various electrical household appliances 

Various new electrical apparatus, etc. : 

Pumps, fans, air conditioning equipment, etc. 

Various business machines and office appliances. 

Various new instruments and tools (i. a. pneumatic) 

Various new types of industrial machinery 

Various new agricultural and dairy machinery 

Various concrete goods and light-weight concrete. 

Porcelain equipment for electrical installations 
sanitary goods 

Various new types of bricks and pottery products 

Glasswool and miscellaneous new glassware 

Plywood . 

Wallboard : 

Prefabricated wooden houses P 

Prefabricated wood furnishings and other newly developed 
products of wood-working . eae 

Various wood products (i. a. impregnated) 

Bleached sulphite pulp (i. a. viscose cellulose) 

Bleached sulphate pulp (of an entirely new character). 

Various sorts of paper and paperboard 

Hard corrugated board and paper 

Various new paper and paperboard products. 

Mineral water and sweet aerated drinks . ‘ 

Various preserved products, jam and juice, ete. 

Various foods (i. a. milk powder, condensed milk) 

Cattle feed B, ewok SIM eeehe ee. 

Various textiles (i. a. machine felt, binder twine) . 

Rayon products . ‘ 

Garments and other ready- made clothing products : 

Various fur, rubber and leather products ; 

Cellulose enamels, synthetic enamels and varnishes, etc.. 

Miscellaneous new products of the drug industry. 

Synthetic nitrogen products Sees ae. eee 

Mineral oils, bakelite, vegetable oils, medical prepara- 
tions. ete. 
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Total 


Total, percentage figures . 


(1) Mineral products, gold and_ silver ware, military equipment, flour mill, dairy and 
butchery products excluded. 
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Swedish industry during the inter-war years 
(Table 11). The first two columns show 
the rate of entry of new firms and the rate 
of exit of old firms. The next two columns 
illustrate the significance of the entry and 
exit of firms with regard to employment. 
The « formation percentage >» (F) shows, 
in respect of individual industries, the per- 
centage of the total number of workers in 
1939 employed by firms founded during the 
inter-war years. The « discontinuation 
percentage >» (D) shows corresponding figu- 
res in relation to 1919 for firms closed 
down during the inter-war period. 

It emerges e.g. from Table 11 that 50 % 
of the firms in the iron, steel, and metal 
manufacturing group in 1940 had started 
sometime between 1919 and 1939. Of the 
number of workers in 1939, 19 % were 
employed by firms established since 1919: 
Of the firms existing in 1919, 23 % had 
been closed down before 1940, and these 
undertakings employed 10 % of the 
number of workers in 1919. The table 
shows too that the rate of entry of new 
firms during that period was very high in 
respect of the furniture, prefabricated woo- 
den houses and wallboard industries, the 
paper and paperboard processing indus- 
tries, and the hosiery and ready-made clo- 
thing industries. 

Thus, a large number of new firms were 
established in the inter-war years and, from 
the standpoint of employment, in many 
trades played just as great a role as did 
the firms existing at the start of the period. 
In certain trades large numbers of firms 
closed down, as in earlier years. 

This formation of new companies, like 
the winding up of old ones, has naturally 
entailed certain changes in the regional dis- 
tribution of population, production, and 
demand for transport services. It was most 
extensive in rural districts and in smaller 
urban agglomerations both in absolute 
figures and in relation to the number of 
firms at the end of 1919. Concurrently 
with the advent of these new firms, there 
was an expansion of older undertakings 
localized to the larger urban agglomera- 
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tions, and at the same time a pronounced 
increase in commerce and other service 
industries there. The number of firms 
closed down was greatest, both in absolute 
figures and relatively, in the medium-sized, 


large and largest agglomerations. More- 
over, a certain shift in the concentra- 
tion of firms can be observed from the 


major agglomerations to the smaller ones. 
In 1939, no fewer than 48 major concerns 
employing over 500 workers were situated 
in fairly small agglomerations, and only 
22 in the three largest cities. Yet no major 
number of new agglomerations came into 
being during the inter-war period by indus- 
trial developments. The existence of unu- 
sually large numbers of big concerns out- 
side the major towns, which has long been 
typical of Sweden, is due tot the fact that 
the localization of two of the principal 
industries, iron manufacturing and forestry, 
has been determined by the access to raw 
materials and power. Company formation 
in the inter-war years, however, was but 
little governed by similar considerations; 
the reason why it was localized in great 
part to the smaller agglomerations is pro- 
bably that the improved communications 
enhanced the possibilities of localization 
further away from the markets, while the 
electrification of rural districts facilitated 
industrial operations outside the larger 
towns. According to Danmén there is more- 
over, a conspicuous concentration of these 
inter-war firms to places served by railways; 
the markedly improved potential business 
for road transport manifestly did not entail 
decisive tendency to establish them at con- 
siderable distances from railway communi- 
cations. In contrast to what had been 
earlier the case, it was not primarily the 
natural factors, access to raw materials or 
power, that determined the localization of 
new firms in Sweden during inter-war 
years. Nor was that localization deter- 
mined to the same extent as before by the 
distance to the principal markets for their 
products. On the contrary, the human ele- 
ment, it was pointed out in Daumén’s 
report, may be said to have determined in 
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TABLE WL. 


Survey of the formation and discontinuation of firms in the inter-war period. 


Number Number 
of enterprises of enterprises 
GROUPS started 1919-1939 discontinued 
and in operation 1919-1939 and 
AND in 1940 started before 1919 
in per cent in per cent 
of total number of total number 
Deez Bi, 1939 Jan, 4, 1919 


BRANCHES OF INDUSTRIES 


Iron and steel works 


Iron, steel, and metal manufacturing 
and engineering industries. 


Machinery and allied products indus- 
try (electrical engineering industries 
excluded) . 


Electrical engineering 

Cement industry 

Brick works 

Potteries and earthenware industry. 


Furniture and wood-working industries 
(wallboard excluded) . 


Wooden houses . 
Wallboard. 

(Pathe) sunyolwewuaeRy 6 
Paper and paperboard mills 


Industries based on, or processing 
paper and paperboard 


Cocoa and candy, and fruit processing 
industry 


Oleomargarine industry 

Canning industry 

Cotton industry . 

Woolen and worsted industry 
Hosiery and knitted goods industry. 


Garment and ready-made clothing 
industry 


Tanneries . 


Gloves, hide, and fur products . 


Paint and varnish industry . 


Oil, soft soap, perfumes and cosmetics 
industry 


MARCH 1952 


many cases the choice of location; for no 
less than about 80 °% of all new firms were 
established at the place where the founder 
or one of the founders resided. 

Another important change in the struc- 
ture of industry applied to the size of the 
firms. The distribution of industrial work- 
ers among establishments of various sizes, 
Table 12, shows that the bulk have been 
employed at those of medium size, if we 
take this to mean those employing between 
ten and a maximum of 500 workers. <A 
study of the trend between 1913 and 1945 
shows that both the small firms employing 
a maximum of ten and the large ones with 
over 500 employees mounted in import- 
ance. 

The increased importance of major esta- 
blishments reflects that tendency to large- 
scale operations which has characterized 
industrial developments. That of the 
minor establishments is due to several fac- 
tors, chiefly perhaps the advent and rapid 
development of road transport during the 
past few decades. Road traffic has improv- 
ed the transport facilities and led to a rela- 
tive fall in the freight rates for minor con- 
signments, which probably has streneth- 
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ened considerably the competitive power 
of the small industries. The rapid deve- 
lopment of motor traffic has also necessi- 
tated a large number of small repair shops 
scattered throughout the country. Another 
important contributory factor in the advent 
of small enterprises lies in the introduction 
of the electric motor, which has satisfied 
in a rational way the power needs of small- 
scale concerns. Moreover, the higher stan- 
dard of living and the growing urbaniza- 
tion have increased the need of service 
industries and manufactures of various 
high-quality products, which work cannot 
proceed on a large scale but must be done 
by small concerns with relatively extensive 
regional distribution. 

The development of economic life in 
other industrialized countries of the world, 
with expansion of manufacturing and ser- 
vice industries and decline of agriculture, 
with growing urbanization, suburbanization 
and relocation of industries and changes in 
the demand for transportation services, 
etc. has been about the same as in Sweden. 
Productivity has increased considerably in 
most countries, both in agricultural and 
industrial production, due to increasing 


TABLE AZ: 


Percentage distribution of workers in Swedish industry among establishments 


classified as to size 


by number of workers employed. 


SIZE OF ESTABLISHMENT 


10-50 


Source : Statistical Yearbook of Sweden 1951. 


50-200 


200-500 


232/62 


mechanization of production processes, use 
of power and improved management me- 
thods. ‘The increased production has made 
possible a constantly rising standard of 
living for the population of the different 
countries. To a great extent this increased 
standard has been manifested in an aug- 
mented consumption of personal services of 
various kinds, which has resulted in a rapid 
erowth of service industries during the 
last few decades. 

All over the world, industry is trying to 
eliminate useless transportation and save 
freight costs through better location of 
plants, simplification of production pro- 
cesses and elimination of waste of materials. 
Improvements in technology admitting the 
use of materials formerly wasted and, par- 
ticularly, production of better materials 
and better designs have caused a declining 
tendency in the relative transportation 
needs of certain industries. As examples 
of such developments to better and longer- 
lived materials may be named the increased 
use of alloy steels, minimizing rusting and 
making the steel more durable, the deve- 
lopment of light metals as aluminum and 
of various synthetic resins, refinements in 
production processes and increased use of 
statistical quality control tests assuring 
higher quality of commodities produced. 

An extended use of scraps of different 
kinds, scrap iron, scrap paper, etc., as raw 
materials in production have brought a 
considerable elimination of transportation 
of primary raw materials, e. g. iron ore and 
coal, causing a net loss of traffic in tons 
and ton-km for transport agencies, espe- 
cially railways. Scrap-iron has thus come 
to mean more and more for the production 
of iron and steel. ‘The production-tech- 
nical explanation of this fact is the aug- 
mented use of Martin and electro-steel pro- 
cesses, which are especially fit for melting 
scrap-iron. ‘To illustrate the great import- 
ance of scrap it can be mentioned that 
only some 40 % of the Swedish iron pro- 
duction is now based on iron ore, whilst 
60 % comes from re-melting scrap. 

The increasing substitution of electric 
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energy for coal is another example of this 
tendency to reduce relative transportation 
needs measured in tons and ton-km. of 
industry. In U.S.A. the rapid growth of 
pipelines for transport of natural gas, sub- 
stituting gas for other fuels, chiefly coal 
and oil, represents shrinkage of the tonnage 
volume of freight transportation required. 


Interregional shifts of industry have 
occurred in most countries. Thus in Great 
Britain a movement of certain branches of 
industry from the northern to the southern 
parts of the country has been proceeding 
since the nineteen-twenties. Historically, 
industry developed mainly in the North 
because the principal sources of raw ma- 
terials were there. The increasing import- 
ance of service industries aid consumer 
goods industries. combined with the impro- 
vements of transportation facilities and the 
development of electric power all over the 
country, has greatly reduced the relative 
importance of raw materials in the choice 
of location. As a result, market consider- 
ations, proximity to the big London mar- 
ket, have come to play a more important 
role than before, and industry has been 
attracted to the southern part of the 
country. 

Such examples of industrial and popu- 
lation movements can be found in several 
other countries. In WU. S. A. significant 
economic changes have taken place during 
the last thirty years. Certain regions have 
developed much more rapidly than the 
country as a whole, while others have lag- 
ged behind the national rate of growth. 
The rate of growth has been most rapid 
for the western, midwestern and southern 
regions of the country. This trend has 
brought a certain equalization of the inter- 
regional distribuuon of population and 
industry and an equalization of the degree 
of industrialization of the different regions. 
« Although the three north-eastern regions 
of the nation are the most highly deve- 
loped, the other regions of the country are 
gaining ground and the tendency is toward 
a narrowing of the economic differentials 
that exist between the regions of the coun- 
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try. » « That the western states are nar- 
rowing the economic differentials that 
exist between them and the eastern states 
is clearly evident. > (’) 

Industrial and population drifts have 
also occurred in U.S.S.R., Germany, Bel- 
gium (decline in the Mons-Charleroi area 
and increase in Antwerp and_ elsewhere) 
and most other industrialized countries. 


Another relocation movement in industry 
that has been going on since the nineteen- 
twenties is the outward movement of indus- 
try from the centres to the outskirts of the 
bigger cities or to newer neighbouring 
cities (suburbanization). Such shifts of 
industry mostly intraregional, have been 
proceeding all over the world promoted by 
the development of automobile transport 
and urban transport facilities, which gave 
many light industries greater latitude in 
choosing location relative to raw materials, 
markets and labour supply, and made it 


(‘) Director H. B. Mc Coy: Office of Do- 
mestic Commerce, Traffic World. June 2, 1951. 
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possible for workers to reside in the out- 
skirts of the cities. ‘There is a general ten- 
dency nowadays to use the centres of the 
cities for administrative, commercial and 
entertainment purposes, and to place indus- 
trial plants and residential districts in the 
suburbs. 


These regional shifts and variations in 
industry and population cause changes in 
the traffic structure, increasing the demand 
for transport services at the newer locations 
and decreasing the demand at some of the 
old locations. As the facilities of transport- 
ation usually expand more rapidly at the 
new locations than they are contracted at 
the older ones, these regional shifts and 
variations in industry and population may 
give rise to regional surpluses of transport 
facilities until readjustments can be made. 
Owing to the heavy investments and the 
highly specialized nature of these facilities, 
especially as regards the railways, such 
adjustments to changed conditions may 
take a long time to initiate and to fulfil. 


(To be continued.) 
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DIES EL-. BLECWREG 9 ty Cri eo 
GENERAL MOTORS CORPORATION'S LICENCE 


ANGLO-FRANCO-BELGE 
LA CROYERE — BELGIUM 


Manufacturers of locomotives — railway coaches —  waggons 


FERRANTI 


Pioneers in the manufacture of Electrical Equipment, 


with over 60 years’ production experience. 


MEASURING 
INSTRUMENTS 


TRANSFORMERS 


VOLTAGE 


REGULATORS SWITCHBOARD 


INSTRUMENTS 


HIGH VOLTAGE A.C. 
& D.C. TESTING =— 
EQUIPMENT 


SUMMATION 
METERING 
EQUIPMENT 


POWER FACTOR _ 


A.C. & D.C. 
TEST SETS 


CORRECTION : 

CAPACITORS FERRANTI CLIP-ON 
. — AMMETERS 

A.C. & D.C. 


HIGH VOLTAGE 
INDICATORS 


HOUSE SERVICE 
& SWITCHBOARD 


METERS CURRENT AND 
. VOLTAGE 
A.C. & D.C, 
een aes TRANSFORMERS 
METERS ELECTRIC FIRES 


& SPACE HEATERS 
METER TESTING 


ELECTRIC 


EQUIPMENT 
WATER HEATERS 
ELECTRONIC ELECTRIC CLOCKS 
DEVICES 


(including equipments for RADIO & TELEVISION 


the Textile, Plastic and 
Aircraft Industries, etc.) 


Synthetic Resin-Bonded 

PAPER TUBES 
& CYLINDERS 
VALVES & CATHODE 


RAY TUBES CASTINGS 


FERRANITL bib Hollinwood, Lancs. London Office: Kern House, Kingsway, W.C.2. 
FGIO8 ee EZ ee) 


XIII 


ATELIERS C F D MONTMIRAIL 


(CFD Montmirail Works) 


Head Office: 10, Avenue de Friedland - PARIS 8° 
Telephone : CAR 14-30 


400/500 HP, 34- ton 
DE SIE 
L.O COMO Tiwee 


60 km/h -Standard gauge 


Hydraulic transmission 


Free wheel mechanism 
(Patent SGDG) 


200 HP, 20-ton @ is | 
DiESEL TRACTOR a 
Metre gauge a 


Mechanical transmission 


For shunting duties and secondary line 
operation 


Sane Geena _ 


vy EO wi 


LIGHT RAILCAR - Standard gauge 
80 HP, 9 tons - Accommodation for 32/70 passengers 


, More than 


900, 


Double acting SAB Brake 
have been delivered to Railwa’ 


SVENSKA AKTIEBOLAGET BROMSREGULATOR - MALMO - SWEDEN 


Société des Régleurs de Freins SAB — 64, rue de Rome — Paris 


Works: Trafford Park, Manchester 17 


__ Haster.er 


oa es AND PRECISION INSTR 


G46 


P STONE'S PROVIDE THE 


XVI 


BEST FOR FRE PUR POsE 


railway 
specialities 


for locomotives and carriages 


AIR CONDITIONING ELEGTRIG: LIGHTING 
EQUIPMENT EQUIPMENT 
STEAM OR DIESEL ANTHRACITE ELECTRIC 
LOCOMOTIVE LIGHTING COOKING EQUIPMENT 
SMITH-STONE SPEED INDICATOR PRESSURE VENTILATING 
FOR LOCOMOTIVES & HEATING EQUIPMENT 
ELECTRIC WATER HEATING BRONZE BEARINGS AND 
& ELECTRIC NON-FERROUS 
WATER RAISING APPARATUS ALLOYS & RIVETS 


PoS WON 


& CO. (DEPTFORD) LTD. 
DEPTFORD - LONDON S.E.14 
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Alphabetical Index of Advertisers 


Firms : 


Anglo-Franco-Belge des Ateliers de La 

Croyére, Seneffe et Godarville (Soc.) . XI 
Ateliers C F D Montmirail. . . ...- - XI 
Ateliers de Construction Oerlikon . 
Ateliers Métallurgiques (Les) . 
Baume & Marpent (S. A.) ....-- - - 
Belgian National Railway 
Bell Punch C°, Ltd. 
British Timken Ltd. . 
Brown Boveri & C°, Ltd . 
Brugeoise et Nicaise & Delcuve .. . . Vil 
Cockerill (John) 
Colvilles, Ltd. 
Docker Brothers .. . Siero, _— 


English Electric, Ltd. (The) tae IV 
E. V. R. (L’Eclairage des Vehicules sur 

Rail) ge eee oe ee eos _ 
IMSrurios Wert 6 eo oo eo 4 6 oo — 
Ferranti, Ltd.. . . . ae: Xl 


Firth (Thos) & Bron Cony: Tide, 
Forges de Courcelles-Centre (S. A.). . . — 
General Steel Castings Corp... ... . _ 
Gresham & Craven, Ltd. a - 
Haslers(As Gee = tire XV 
Imperial Chemical Industries Limited — _— 
Isothermos (Société générale) . 
H. W. Kearns & C®°, Ltd.. me, - 
Matisa Equipment Limited. ..... . VI 
Philips Gloeilampenfabrieken . . . . . . ~— 
Pieux Franki . 

Ransomes & Rapier Limited. a 
RIV (Officine di Villar Perosa). . . . . X 


S. A. B. (Svenska Aktiebolaget Broms- 

regulator) yee * ve XIV 
Sidérur (Société Conmertinic fle ‘Sidé- 

TUCZIC) 6 9 ny ek ams An eae IX 
S. K. F. (Société Belge des TRoulements’d 

Biles) Saeeie te ate Maaee e g c caes Vill 
Stoner. & Coy Lids gon 6 soo XVI 
Superheater Company (The) ..... . XV 
Thomas De La Rue & C°, Ltd.. ... Il 
United Steel Companies, Ltd. (The). . . V 


Usines Emile Henricot . 


Vacuum Oil C°, Ltd. . 

Vulcan Foundry Ltd. en oe are 
Westinghouse Brake & Signal C°, Ltd. . Il 
Whitelegg & Rogers Limited . 


Specialities : 


Locomotives and railway rolling stock. 
Diesel locomotives and tractors; light railcars. 


Electrical equipment for all traction requirements. 


Locomotives and railway rolling stock. 
Railway rolling stock and fixed equipment. 
Passenger and freight services. 

Ticket issuing machines. 
Tapered-roller-bearing-axle-boxes. 

Electric locomotives. 

Railway rolling stock and fixed equipment. 


Machinery and metal structures. Diesel-electric locomotives. 


Fireboxes. 


Paints, lacquers and varnishes for every purpose. 


Railway electrification. 


Railway lighting equipment. 
Tractors. 

Electrical equipment. 

Railway forgings and tools. 
Draw gear, forged ironwork. 
Truck beds for locomotives. 
Locomotive injectors. 

Speed indicators and recorders. 
Boiler feedwater treatment. 
Axleboxes. 

Machine-tools. 

Permanent way equipment. 
Fluorescent lamps for railway coaches. 
Concrete railway sleepers. 
Railway plant. 

Axleboxes. 


Automatic slack adjusters. 
Rails, sleepers. 
Axleboxes. 


Railway equipment. 
Superheaters for locomotives. 


Decoration for the interior of Railway carriages. 


Railway materials. 

Automatic couplers; steel castings for railway 
stock. 

Lubricants for locomotives, ships, etc. 

Locomotives. 

Railway signalling. Brakes. 

Fireboxes for locomotives. 


rolling 


